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(57) Abstract 

Compounds of formula (I), and salts and prodrugs thereof, wherein R 1 represents H, optionally substituted Cj 6 alkyl or 
C 3 . 7 cycloalkyl; R2 is NHR 12 or (CH^R^ where s is 0, 1 or 2; R3 represents C K6 alkyl, halo or NR$R 7 ; R4 and are H , 
Cj.^alkyl optionally substituted by NR 9 R y or an azacyclic or azabicyclic group, optionally substituted C 4 . 9 cycloalkyl, 
C 4 _9cycIoaIkylCi_4alkyl, aryl, arylC^alkyl or azacyclic or azabicyclic groups, or R 4 and R 5 together form the residue of an 
optionally substituted azacyclic or azabicyclic ring system; x is 0, 1, 2 or 3; R* 2 is optionally substituted phenyl or pyridyl; 
R13 represents a group (A) wherein is H or C^alkyl; R»5 is H, Cj.galkyl, halo or NR 6 R 7 ; and the dotted line is an op- 
tional covalent bond; are CCK and/or gastrin antagonists useful in therapy. 
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BENZODIAZEPINE DERIVATIVES 

This invention relates to benzodiazepine 
5 compounds which are useful as antagonists of 
cholecystokinin and gastrin receptors* 

Cholecystokinins (CCK) and gastrin are 
structurally related peptides which exist in 
gastrointestinal tissue and in the central nervous system 
10 (see, V. Mutt, Gastroint estinal Hormones, G.B.J. Green, 
Ed., Raven Press, N.Y., p. 169 and G. Nission, ibi,d- 
p. 127) . 

Cholecystokinins include CCK-33, a neuropeptide 
of thirty-three amino acids in its originally isolated 

15 form (see, Mutt and Jorpes, Biochem. J. 125, 678 (1971)), 
its carboxylterminal octapeptide, CCK-8 (also a 
naturally-occurring neuropeptide and the minimum fully 
active sequence) , and 39- and 12-amino acid forms. 
Gastrin occurs in 34-, 17- and 14-amino acid forms, with 

20 the minimum active sequence being the C-terminal 

tetrapeptide, Trp-Met-Asp-Phe-NH 2 , which is the common 
structural element shared by both CCK and gastrin. 

CCKs are believed to be physiological satiety 
hormones, thereby possibly playing an important role in 

25 appetite regulation (G. P. Smith, Eating and Its 

Disorders , A. J. Stunkard and E. Stellar, Eds, Raven 
Press, New York, 1984, p. 67), as well as stimulating 
colonic motility, gall bladder contraction, pancreatic 
enzyme secretion and inhibiting gastric emptying. They 

30 reportedly co-exist with dopamine in certain mid-brain 

neurons and thus may also play a role in the functioning 
of dopaminergic systems in the brain, in addition to 
serving as neurotransmitters in their own right (see A. 
J. Prange et al . . "Peptides in the Central Nervous 
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System", Ann. Repts. Med. Chem 17 , 31, 33 [1982] and 
references cited therein? J. A. Williams, Biomed Res. 3 
107 [1982]; and J.E. Morley, Life Sci. 30. 479 [1982]). 

The primary role of gastrin, on the other hand, 
5 appears to be stimulation of the secretion of water and 
electrolytes from the stomach and, as such, is involved 
in control of gastric acid and pepsin secretion. Other 
physiological effects of gastrin then include increased 
mucosal blood flow and increased antral motility. Rat 

10 studies have shown that gastrin has a positive trophic 
effect on the gastric mucosa, as evidenced by increased 
DNA, RNA and protein synthesis. 

There are at least two subtypes of 
cholecystokinin receptors termed CCK-A and CCK-B (T.H. 

15 Moran et £l . , "Two brain cholecystokinin receptors: 

implications for behavioural actions", Brain Res . , 362, 
175-79 [1986]). Both subtypes are found both in the 
periphery and in the central nervous system. 

CCK and gastrin receptor antagonists have been 

20 disclosed for preventing and treating CCK-related and/or 
gastrin related disorders of the gastrointestinal (GI) 
and central nervous (CNS) systems of animals, especially 
mammals, and more especially those of humans. Just as 
there is some overlap in the biological activities of CCK 

25 and gastrin, antagonists also tend to have affinity for 
both CCK-B receptors and gastrin receptors. Other 
antagonists have activity at the CCK-A subtype. 

Selective CCK antagonists are themselves useful 
in treating CCK-related disorders of appetite regulatory 

30 systems of animals as well as in potentiating and 

prolonging opiate-mediated analgesia [see P. L. Faris et 
al . , Science 226 . 1215 (1984)], thus having utility in 
the treatment of pain. CCK-B and CCK-A antagonists have 
also been shown to have a direct analgesic effect [M.F. 
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O'Neill et al. , Brain Research , 534 287 (1990)]. 
Selective CCK and gastrin antagonists are useful in the 
modulation of behaviour mediated by dopaminergic and 
serotonergic neuronal systems and thus have utility in 
5 the treatment of schizophrenia and depression (Rasmussen 
et . al, . 1991, Eur. J. Pharmacol . . 209, 135-138; Woodruff 
et . al. , 1991, Neuropeptides . 19, 45-46; Cervo et. al. , 
1988, Eur. J. Pharmacol. . 158, 53-59), as a palliative 
for gastrointestinal neoplasms, and in the treatment and 

10 prevention of gastrin-related disorders of the 

gastrointestinal system in humans and animals, such as 
peptic ulcers, Zollinger-Ellison syndrome, antral G cell 
hyperplasia and other conditions in which reduced gastrin 
activity is of therapeutic value, see e.g. U.S. Patent 

15 4,820,834. Certain CCK antagonists are useful anxiolytic 
agents and can be used in the treatment of panic and 
anxiety disorders. 

CCK has been reported to evoke the release of 
stress hormones such as adrenocorticotrophic hormone, 0- 

20 endorphin, vasopressin and oxytocin, CCK may function as 
a mediator of responses to stress and as part of the 
arousal system. CCK-A receptors are now known to be 
present in a number of areas of the CNS and may be 
involved in modulating all of the above. 

25 CCK may be involved in the regulation of stress 

and its relationship with drug abuse e.g. alleviation of 
the benzodiazepine withdrawal syndrome (Singh et. al. , 
1992, Br . J. Pharmacol . , 105 . 8-10) and neuroadaptive 
processes. 

30 Since CCK and gastrin also have trophic effects 

on certain tumours [K. Okyama, Hokkaido J. Med. Sci. . 
206-216 (1985)], antagonists of CCK and gastrin are 
useful in treating these tumours [see, R.D. Beauchamp et 
al. . Ann. Sura . . 202, 203 (1985)]. 
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In the light of discussion in C. Xu et ai. , 
Peptides , 8, 1987, 769-772 , CCK antagonists may also be 
effective in neuroprotection. 

CCK receptor antagonists have been found to 
5 inhibit the contractile effects of CCK on iris sphincter 
and ciliary muscles of monkey and human eyes (Eur. J. 
Pharmacol., 211(2), 183-187; A. Bill et aL. f Acta 
Physiol, scand., 138, 479-485 [1990]), thus having 
utility in inducing miosis for therapeutic purposes. 

10 A c i ass of benzodiazepine antagonist compounds 

has been reported which binds selectively to brain CCK 
(CCK-B and CCK-A) and gastrin receptors [see M. Bock et 
al. , J. Med Chem ., 32, 13-16 (1989)]. 

European patent application no. 0 167 919 

15 discloses benzodiazepine CCK and gastrin antagonists 

substituted in the 3-position by, inter alia, a phenyl 
urea or an indole amide and at the 5-position by an 
optionally substituted phenyl or pyridyl group. 

United States Patent no. 3,414,563 discloses 

20 benzodiazepine derivatives optionally substituted at the 
3-position by C 1 - 4 alkyl or phenyl and substituted at the 
5-position by an amino, alkylamino or dialkylamino group 
or a 3 to 8-membered azacycle, bound through nitrogen, 
which azacycle may optionally contain a further O, S or N 

25 atom. The compounds are said to have CNS activity. 
There is no suggestion of a nitrogen-containing 
substitutuent at the 3-position. Nor is there any 
suggestion that the disclosed compounds are antagonists 
at CCK or gastrin receptors. 

30 The present invention provides benzodiazepine 

compounds of formula (I) : 
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(I) 

wherein: 

R 1 represents H, Chalky 1 optionally 
substituted by one or more halo, C3_7cycloalkyl, 
cyclopropylmethyl , ( CH 2 ) r imidazoly 1 , ( CH 2 ) r triazolyl , 
(CH 2 ) r tetrazolyl (where r is 1, 2 or 3) , CH2CO2R 11 (where 
R 11 is C!-4alkyl) or CH 2 CONR 6 R 7 (where R 6 and R 7 each 
independently represents H or C 1 - 4 al)cyl, or R 6 and R 7 
together form a chain (CH 2 ) p where p is 4 or 5) ; 

R 2 represents NHR 12 or (CH 2 ) S R 13 where s is 0, 

1 or 2 ; 

R 3 represents C;i_6 al kylf halo or NR 6 R 7 , where 
R 6 and R 7 are as previously defined; 

R 4 and R 5 each independently represents H, 
C 1 - 12 alkyl optionally substituted by NR 9 R 9 ' (where R 9 and 
R 9 ' are as previously defined) or an azacyclic or 
azabicyclic group, C^gcycloalkyl optionally substituted 
by one or more C 1 _ 4 alkyl groups, C4-9cycloalkylC 1 -. 4 alkyl 
optionally substituted in the cycloalkyl ring by one or 
more C 1 . 4 alkyl groups, optionally substituted aryl, 
optionally substituted aryic^ealkyl or azacyclic or 
azabicyclic groups, or R 4 and R 5 together form the residue 
of an optionally substituted azacyclic or azabicyclic 
ring system; 

x is 0 , 1, 2 or 3? 
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R 12 represents a phenyl or pyridyl group 
optionally substituted by one or more substituents 
selected from Cx-gaDcyl, halo, hydroxy, C^alkoxy, 
(CH 2 )q-tetrazolyl optionally substituted in the tetrazole 
5 ring by Cj^alkyl, (CH 2 )q-imidazolyl, (CH 2 ) q -triazolyl 
(where q is 0, 1, 2 or 3) , 5-hydroxy-4-pyrone, NR 6 !* 7 , 
NR 9 COR 11 , NR^ONR^R 11 (where R 9 and R 9 ' are each 
independently H or C 1 _ 4 al)cyl and R 11 is as previously 
defined), CONR 6 R 7 (where R 6 and R 7 are as previously 

10 defined), S0(C 1 - 6 alkyl) , S0 2 (C^aUcyl) , trif luoromethyl , 
CONHS0 2 R 8 , S0 2 NHCOR 8 (where R 8 is Ci_ 6 alkyl , optionally 
substituted aryl, 2,2-difluorocyclopropane or 
trif luoromethyl) , S0 2 NHR 10 (where R 10 is a nitrogen 
containing heterocycle) , B(0H) 2 , (CH 2 )qC0 2 H, where q is 

15 as previously defined; or 

R 12 represents a group 




where X 1 represents CH or N; W represents CH 2 or NR , 
where R 9 is as previously defined, and W 1 represents CH 2 , 
or W and W 1 each represent 0; or 
25 R 12 represents phenyl substituted by a group 



Z-(CH 2 ) y N 



V 



•(CH2) m 
-(CH 2 )„ 



WO 94/03437 



PCT/GB93/01599 



wherein X 2 is O f S or NR 9 , where R 9 is as previously 
defined; 2 is a bond, O or S; 1 is 1, 2 or 3; n is 1, 2 
or 3; and y is 0, 1, 2 or 3; 

R 13 represents a group 




wherein R represents H or C2_ 6 al}cyl; R i0 represents H, 
Cx-ealkyl, halo or NR 6 R 7 , where R 6 and R 7 are a 
previously defined; and the dotted line represents an 

15 optional covalent bond; 

and pharmaceutically acceptable salts or prodrugs 
thereof, with the proviso that, when NR 4 R 5 represents an 
unsubstituted azacyclic ring system, R 2 does not 
represent NHR 12 where R 12 is optionally substituted 

20 phenyl or 




It will be appreciated that formula (I) is 
intended to embrace all possible isomers, including 
30 optical isomers, and mixtures thereof, including 
racemates . 

As used herein, the definition of each 
expression, when it occurs more than once in any 
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structure, is intended, to be independent of its 
definition elsewhere in the same structure. 

The present invention includes within its scope 
prodrugs of the compounds of formula (I) above. In 
5 general, such prodrugs will be functional derivatives of 
the compounds of formula (I) which are readily 
convertible in vivo into the required compound of formula 
(I) . Conventional procedures for the selection and 
preparation of suitable prodrug derivatives are 
10 described, for example, in "Design of Prodrugs", ed. H. 
Bungaard, Elsevier, 1985. 

Halo includes fluoro, chloro, bromo and iodo. 
Preferably halo will be fluoro or chloro. 

As used herein, unless otherwise indicated, 
15 alkyl means straight or branched chain saturated 
hydrocarbon . 

As used herein, azacyclic means non-aromatic 
nitrogen-containing monocyclic, and azabicyclic means 
non-aromatic nitrogen-containing bicyclic. 
20 Unless otherwise stated, aryl means optionally 

substituted carbocyclic or heterocyclic aromatic groups, 
especially phenyl. 

Heteroaryl means aromatic rings preferably 
having 5 or 6 ring atoms and containing at least one atom 
25 selected from O, S and N. 

A first subgroup of compounds according to the 
invention is represented by compounds of formula (I) , and 
salts and prodrugs thereof, wherein R 1 represents 
Cj^ealkyl, C 3 -7cycloallcyl, cyclopropylmethyl , CH2CO2R 11 
30 or CH2CONR 6 R 7 ; R 2 represents NHR 12 where R 12 represents a 
phenyl group optionally substituted by one or more 
substituents selected from C^-e^ky!, halo, hydroxy, 
C 1 ^4alkoxy / (CH2) q-tetrazolyl optionally substituted in 
the tetrazole ring by C 1 _ 4 alkyl f (CH 2 ) q -imidazolyl, 
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(CH 2 ) q -triazolyl, 5-hydroxy-4-pyrone, NR 6 R 7 , NR 9 COR i:L , 
NR 9 CONR 9 'r 1:L , CONR 6 R 7 , SOfCi-ealkyl) r S0 2 (C;|- 6 al}cyl) , 
trifluoromethyl, CONHS0 2 R 8 , S0 2 NHC0R 8 , S0 2 NHR 10 , B(0H) 2 
and (CH 2 )tC0 2 H, where t is zero, 1 or 2; or 
r 12 represents a group 




and NR 4 R 5 represents a group 



20 




(R ,6 ) ¥ 

(CH 2 ) W 

wherein each R 16 independently represents C!_ 6 alkyl/ 
Cj-ealkoxy, hydroxy, oxo, SR 11 , NR 6 R 7 , NR 9 C 1 _ 4 alkylR 17 , 
=NOR 9 or 



0 



0 



/ 



(CH 2 ) d 



where R 11 , R 6 , R 7 and R 9 are as previously defined, R 17 
is halo or trifluoromethyl, and d is 2 or 3; v is 1, 2, 
30 3 f 4, 5, 6, 7 or 8; and w is 4, 5, 6, 7, 8, 9, 10 or 11. 

Within the abovementioned subgroup of compounds 
according to the invention there may be identified a 
subclass of compounds of formula (I) , and salts and 
prodrugs thereof, wherein R 12 represents a phenyl group 
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optionally substituted by one or more substituents 
selected from Ci-ealkyl, halo, hydroxy, C 1 _ 4 alkoxy, 
(CH 2 ) q -tetrazolyl optionally substituted in the tetrazole 
ring by C 1 _ 4 alkyl, (CH 2 ) q-imidazolyl, (CH 2 ) q triazolyl, 5- 
5 hydroxy-4-pyrone, NR 6 R 7 , NI^COR 11 , NR^OR^R 11 , CONR 6 R 7 , 
SO(C!- 6 alkyl) , S0 2 (C 1 _ 6 alkyl) , trif luoromethyl , 
CONHS0 2 R 8 , S0 2 NHCOR 8 , S0 2 NHR 10 , B(OH) 2 and (CH 2 )tC0 2 H; or 
R 12 represents a group 




where W represents CH 2 or NR ; 

R 16 represents Ci-ealkyi, Ci-galkoxy, hydroxy, 
oxo, SR 11 , NR 6 R 7 , NR 9 C 1 _ 4 alkylR 17 , =NOR 9 or OR 18 

OR 19 , 

where R 18 and R 19 each independently represent C 1 _ 4 alkyl 
or R 18 and R 19 together form a chain CH 2 CH 2 or CH 2 CH 2 CH 2 ; 
and v is 1. 

A second subgroup of compounds according to the 
invention is represented by compounds of formula (I) , and 
salts and prodrugs thereof, wherein R 1 represents H, 
Cj-ealkyl, C3_ 7 cycloalkyl, cyclopropylmethyl , 
(CH 2 ) r imidazolyl, (CH 2 ) r triazolyl, (CH 2 ) r tetrazolyl, 
CH 2 C0 2 R 11 or CH 2 CONR 6 R 7 ; R 2 is NHR 12 where R 12 represents 
a phenyl group optionally substituted by one or more 
substituents selected from Cj-galkyl, halo, hydroxy, 
C!- 4 alkoxy, (CH 2 ) q -tetrazolyl optionally substituted in 
the tetrazole ring by Ci- 4 alkyl, (CH 2 ) q-imidazolyl, 
(CH 2 ) q -triazolyl, 5-hydroxy-4-pyrone, NR 6 R 7 , NR 9 COR 11 , 
NR 9 CONR 9 'r i:1 -, C0NR 6 R 7 , SCKCi-ealkyl) , S0 2 (C 1 _ 6 alkyl) , 
trif luoromethyl, CONHS0 2 R 8 , S0 2 NHC0R 8 , S0 2 NHR 10 , B(0H) 2 
and (CH 2 ) q C02H; or 
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R 12 represents a group 




and R 4 and R 5 together form the residue of a bridged 
azabicyclic ring system. 

Within the abovementioned second subgroup of 

10 compounds according to the invention there may be 

identified a subclass of compounds of formula (I) , and 
salts and prodrugs thereof, wherein R 1 represents 
Ci« 6 alkyl, c 3 _ 7 cycloalkyl, cyclopropylmethyl, CH2CO2R 11 
or CH 2 CONR 6 R 7 ; and R 12 represents a phenyl group 

15 optionally substituted by one or more substituents 
selected from Chalky!, halo, hydroxy, C^alkoxy, 
(CH 2 ) q -tetrazolyl optionally substituted in the tetrazole 
ring by C 1 - 4 alkyl, (CH 2 ) q -imidazolyl, (CH 2 ) qtriazolyl, 5- 
hydroxy-4-pyrone, NR 6 R 7 , tBpCOR 11 , NR 9 COR 9, R 11 , C0NR 6 R 7 , 

20 SOCCx-ealkyl) , S0 2 (C 1 - 6 alkyl) , trifluoromethyl, 

C0NHS0 2 R 8 , SO 2 NHC0R 8 , S0 2 NHR 10 , B(OH) 2 and (CH 2 )t co 2 H ' 
where t is zero, 1 or 2; or 

R 12 represents a group 




where W represents CH 2 or NR . 
30 A third subgroup of compounds according to the 

invention is represented by compounds of formula (I), and 
salts and prodrugs thereof, wherein R 1 represents H, 
Cx-ealkyi; C 3 _7cycloalkyl, cyclopropylmethyl, CH 2 C0 2 R i:L 
or CH 2 CONR 6 R 7 ; R 12 represents a phenyl group optionally 
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substituted by one or more substituents selected from 
C]- 6 alkyl, halo, hydroxy, Cj_ 4 alkoxy, (CH 2 ) q -tetrazolyl 
optionally substituted in the tetrazole ring by 
Ci- 4 alkyl, (CH 2 ) q -imidazolyl, (CH 2 ) q -triazolyl, 5- 
hydroxy-4-pyrone, NR 6 R 7 , NR 9 C0R 1!L , NR 9 CONR 9 'r 11 , CONR 6 R 7 , 
SOCCi-ealkyl) , S0 2 (C 1 - 6 alkyl) f trifluoromethyl, 
C0NHS0 2 R 8 , S0 2 NHCOR 8 f S0 2 NHR 10 , B(OH) 2 and (CH 2 ) q C0 2 H; or 
R 12 represents a group 




and R 4 and R 5 are independently selected from H, C}- 

15 12 alkyl / C 4 . 9 cycloalkyl(CH 2 )) C optionally substituted by 
one or more c 1 - 4 alkyl groups, bridged c 6 _iobicycloalkyl , 
(CH 2 )]cR 20 (where R 20 is NR 6 R 7 as previously defined, or 
an azacyclic or azabicyclic group and k is 0, 1, 2 r 3 or 
4), optionally substituted aryl, and optionally 

20 substituted arylCi-eaikY 1 • 

Within this third subgroup of compounds 
according to the invention there may be identified a 
subclass of compounds of formula (I) , and salts and 
prodrugs thereof, wherein R 1 represents Ci-galkyl, 

25 C 3 - 7 cycloalkyl, cyclopropylmethyl, CH 2 C0 2 R 11 or 

CH 2 CONR 6 R 7 ; and R 12 represents a phenyl group optionally 
substituted by one or more substituents selected from 
Cx-ealkyl, halo, hydroxy, C^alkoxy, (CH 2 ) q -tetrazolyl 
optionally substituted in the tetrazole ring by 

30 C 1 - 4 alkyl, (CH 2 ) q -imidazolyl, (CH 2 ) qtriazolyl , 5-hydroxy- 
4-pyrone, NR 6 R 7 , NR 9 C0R 11 , NR 9 COR 9, R 11 , CONR 6 R 7 , 
SO(C 1 - 6 alkyl) , S0 2 (Ci-ealkyi) , trifluoromethyl, 
CONHS0 2 R 8 , S0 2 NHCOR 8 , SO 2 NHR 10 f B(0H) 2 and (CH 2 ) t C0 2 H, 
where t is zero, 1 or 2? or 
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R 12 represents a group 




where W represents CH2 or NR ; and R and R° are 
independently selected from H, Ci-i2 alk y 1 ' 
C 4 -9cycloal]cyl f optionally substituted aryl, optionally 
10 substituted arylCj-ealkyl, and azacyclic and azabicyclic 
groups . 

A fourth subgroup of compounds according to the 
invention is represented by compounds of formula (I) , and 
salts and prodrugs thereof, wherrin R 1 represents 
15 Ci_$alkyl, C3_7cycloalkyl, cyclopropylmethyl , CH2CO2R 11 
or CH2C0NR 6 R 7 ; R 2 represents NHR 12 where R 12 represents 
phenyl substituted by a group 



Z-(CH 2 ) y " 




and R 4 and R 5 each independently represents H, 
c l-12 al3c y 1 f C 4 ^9cycloalkyl / optionally substituted aryl, 
optionally substituted arylCj-galkyl or an azacyclic or 
azabicyclic group, or R 4 and R^ together form the residue 
3 0 of an azacyclic or a bridged azabicyclic ring system. 

A fifth subgroup of compounds according to the 
invention is represented by compounds of formula (I) , and 
salts and prodrugs thereof/ wherein R 1 represents H, 
Ci-salkyi , C3_ 7 cycloalkyl , cyclopropylmethyl , 
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(CH 2 ) r imidazolyl, (CH 2 ) r triazolyl, (CH 2 ) r tetrazolyl, 
CH 2 C0 2 R i:L or CH2CONR 6 R 7 ; R 2 represents NHR 12 where R 12 
represents a pyridyl group optionally substituted by one 
or more substituents selected from Ci_5alkyl, halo, 

5 hydroxy, C 1 - 4 alkoxy, (CH 2 ) q-tetrazolyl optionally 
substituted in the tetrazole ring by C 1 ^ 4 alkyl / 
(CH 2 ) q -imidazolyl, (CH 2 ) q -triazolyl, 5-hydroxy-4-pyrone, 
NR 6 R 7 , NR 9 C0R 1:L , NR 9 CONR 9, R 11 , CONR 6 R 7 , SO (Chalky!) , 
S0 2 (C 1 - 6 al)cyl) , trifluoromethyl, CONHS0 2 R 8 , S0 2 NHCOR 8 , 

0 S0 2 NHR 10 , B(OH) 2 and (CH 2 ) q C0 2 H? or 
R 12 represents a group 




and R 4 and R 5 each independently represents H, 
C 1 - 12 alkyl / C 4 _9cycloalkyl optionally substituted by one 
or more Cx-^alkyl groups, C4-9cycloalkylCi_4alkyl, 
0 optionally substituted aryl, optionally substituted 

arylCi-ealkyl or an azacyclic or azabicyclic group, or R 4 
and R 5 together form the residue of an optionally 
substituted azacyclic or a bridged azabicyclic ring 
system. 

5 A sixth subgroup of compounds according to the 

invention is represented by compounds of formula (I) , and 
salts and prodrugs thereof, wherein R 1 represents H, 
Cx-ealkyl, C3_7cycloalkyl, cyclopropylmethyl , 
(CH 2 ) r imidazolyl , (CH 2 ) r triazolyl , (CH 2 ) r tetrazolyl , 

0 CH2CO2R 11 or CH 2 CONR 6 R 7 ; R 2 represents (CH 2 ) S R 13 ; and R 4 
and R 5 together form the residue of an azacyclic or 
azabicyclic ring system. 

A seventh subgroup of compounds according to 
the invention is represented by compounds of formula (I) , 



and salts and prodrugs thereof, wherein R 1 represents H, 
Chalky!, C 3 _ 7 cycloalkyl, cyclopropylmethyl , 
(CH 2 ) r imidazolyl, (CH 2 ) r triazolyl, (CH 2 ) r tetrazolyl, 
CH2CO2R 11 or CH 2 CONR 6 R 7 ; R 2 is NHR 12 where R 12 represents 
a phenyl group optionally substituted by one or more 
substituents selected from Ci-saUc/l, halo, hydroxy, 
C 1 . 4 alkoxy, (CH 2 ) q -tetrazolyl optionally substituted in 
the tetrazole ring by Chalky! , (CH 2 ) q -imidazolyl, 
(CH 2 ) q -triazolyl, 5-hydroxy-4-pyrone, NR 6 R 7 , NR 9 C0R 1:L , 
nr 9 conr 9 'r i:l , conr 6 r 7 , sotCi-ealkyl) , so 2 (C 1 - 6 allcyl) , 
trifluoromethyl, CONHS0 2 R 8 , S0 2 NHCOR 8 , S0 2 NHR 10 , B(OH) 2 
and (CH 2 )qC0 2 H; or 

R 12 represents a group 




and R 4 and R 5 together form the residue of a fused or 
spiro azabicycic ring system. 

When R 1 is C 3 -7cycloalkyl, suitable cycloalkyl 
groups include cyclopropyl, cyclopentyl and cyclohexyl 
groups, preferably cyclopropyl. 

Preferably R 1 represents C;i- 6 alkyl optionally 
substituted by one or more halo, such as Ci_4alkyl 
optionally substituted by one, two or three fluoro. 
Preferred values for R 1 include methyl, ethyl, n-propyl, 
i-butyl and 2,2,2-trifluroethyl. 

When R 2 represents NHR 12 and R 12 represents 
phenyl or pyridyl substituted by CONHS0 2 R 8 or S0 2 NHCOR 8 , 
suitable values for R 8 include Cj. 6 alkyl, optionally 
substituted aryl and trifluoromethyl. 

When R 8 is optionally substituted aryl, this 
will preferably ' be optionally substituted phenyl. 
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Suitable substituents include C^alkyl, C 1 - 4 alkoxy f halo 
and trif luoromethyl . Preferred is unsubstituted phenyl 
or phenyl substituted by Cx-ealkyi, such as methyl , for 
example, phenyl substituted by Ci-galkyl in the ortho 
5 position. 

When R 8 is Cx-galkyl, it will preferably 
represent chalky!. Particularly preferred are methyl 
and iso-propyl, especially iso-propyl. 

When R 12 is phenyl . or pyridyl substituted by 
o S0 2 NHR 10 , suitable values of R 10 include, for example, 
thiazole, thiadiazole and pyrazine. 

Preferably q is zero. 

When R 2 represents NHR 12 , and R 12 represents 
optionally substituted phenyl or pyridyl, the 

5 substituents will preferably be selected from Cj-ealkyl, 
such as methyl and ethyl, halo, such as chloro, bromo, 
fluoro and iodo, and trif luoromethyl . 

When R 12 represents monosubstituted phenyl, the 
substituent will preferably be located at the 3- or 4- 

3 position of the phenyl ring, more preferably at the 3- 
position. When R 12 represents disubstituted phenyl the 
substituents will preferably be located at the 3- and 4- 
positions of the phenyl ring. 

When R 12 represents optionally substituted 

5 pyridyl it will preferably represent optionally 
substituted 3-pyridyl. When R 12 represents 
monosubstituted 3 -pyridyl, the substituent will 
preferably be located at the 5-position of the pyridyl 
ring . 

[) When R 12 represents a group 
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where X 1 is CH the fused 5-membered ring will preferably 
be fused across the 3- and 4-positions of the phenyl ring 
and where X 1 is N the 5-membered ring will preferably be 
10 fused across the 4- and 5-positions of the phenyl ring. 
Preferably W and W 1 are CH2- 
When R 12 represents phenyl substituted by a 

group 



( CH 2 ), 



Z-(CH 2 ) 




the substituent will preferably be located at the 3- or 
4- position of the phenyl ring, more preferably at the 3- 
position. 

25 Preferably m is 1 or 2, more preferably 1. 

Preferably n is 1 or 2, more preferably 1. 
Preferably y is 0 or 1, more preferably 0. 
Suitable values for X 2 include O, S, NH and 

NCH 3 . 

30 Preferably Z represents a bond. 

When R 2 represents (CH2>s r13 / s is preferably 0 
or 1, more preferably 0, R 14 is preferably H and R 15 is 
preferably H. The optional covalent bond may suitably be 
either present or absent, preferably present. 
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Particularly preferred are compounds of formula 
(I) wherein R 2 represents NHR 12 and R 12 represents phenyl 
substituted by one or two substituents selected from 
Cx-ealkyl, halo and trifloromethyl; or R 12 represents 

5 




Suitable values for R J include methyl and 
dimethylamino . 

Preferably x is 0 or 1, more preferably 0. 
When R 4 or R 5 represents optionally substituted 
15 aryl or optionally substituted arylCi^alkyl, suitable 

aryl groups include phenyl, thienyl, furyl, pyrrolyl and 
pyridyl, preferably phenyl. Suitable aryl substituents 
include, for example, C 1 . 4 alkyl, C^alkoxy, halo and 
trif luoromethyl . 
20 When R 4 or R 5 represents an azacyclic or 

azabicyclic group, or C^salkyl substituted by an 
azacyclic or azabicyclic group, the azacyclic or 
azabicyclic group may contain, in addition to the 
nitrogen atom, a further heteroatom selected from O and 
25 S, or a group NR 21 , where R 21 is H or Cx^alkyl. 

When R 4 or R 5 represents an azacyclic group or 
Cx-galkyl substituted by an azacyclic group, the 
azacyclic group will suitably contain from 5 to 10 ring 
atoms . 

30 When R 4 or R 5 represents an azabicyclic group or 

C^galkyl substituted by an azabicyclic group, the 
azabicyclic group will suitably contain from 7 to 10 ring 
atoms . 
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When R 4 or R 5 represents C 4 _ 9 cycloalkyl 
substituted by one or more Ci- 4 alkyl groups or 
C 4 -9cycloalkylC 1 -4alkyl substituted in the cycloalkyl 
ring by one or more C!- 4 alkyl groups, the Cj^alkyl 
5 groups may be located on any available ring carbon atom. 
In particular, geminal disubstitution is provied for. 
The C 1 _ 4 alkyl groups will preferably be methyl groups. 

Suitably R 4 and R 5 are selected from H, 
C 1 . 6 alkyl, such as methyl, ethyl and n-propyl, 

10 C 4 _ 9 cycloalkyl, such as cyclopentyl, cyclohexyl, 

cycloheptyl and cyclooctyl, optionally substituted by one 
or more methyl groups, C 4 _9cycloalkylCi- 4 alkyl, such as 
cyclohexylmethyl, arylCi-salkyl, such as benzyl, 
Cx-ealkyl substituted by NR 9 R 9 ', such as CH 2 CH 2 N(CH 3 ) 2 , 

15 Ci-^alkyl substituted by an azacyclic group, such as 
Cj^alkyl substituted by morpholinyl, and azacyclic 
groups, such as N-methylpiperidine. 

When R 4 and R 5 together form the residue of an 
azacyclic or azabicyclic ring system, the azacyclic or 

20 azabicyclic ring system may contain, in addition to the 
nitrogen atom to which R 4 and R 5 are attached, a second 
heteroatom selected from 0, S or a group NR 22 , where R 22 
is H, C 1 - 4 alkyl, C0 2 R a , C0R a or S0 2 R a where R a is 
galkyl, optionally substituted phenyl or benzyl 

25 optionally substituted in the phenyl ring by one or more 
substituents , where the phenyl substituents are selected 
from C 1 - 4 alkyl / C^alkoxy, halo and trif luoromethyl . 

When R 4 and R 5 together form the residue of an 
azacyclic ring system, the ring system may be substituted 

30 by one or more groups selected from Ci-galkyl, 

C^galkoxy, hydroxy, halo, trif luoromethyl, oxo, SR 11 , 
NR 6 R 7 , NR 9 C 1 - 4 alkylR 23 , =N0R 9 or 
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where R 6 , R 7 , R 9 and R 11 are as previously defined, R 23 
is halo or trif luoromethyl , and b is 2 or 3. The 
10 substituents may be located on any available carbon atom. 
In particular, geminal disubstitution is provided for 
where appropriate. Particularly suitable substituents 
include oxo, ketyl, Chalky!, C2_ 6 alkoxy, 
trif luoromethyl and NHC 1 ^ 4 alkylCF 3 groups. Preferred are 
15 Cx-salkyl groups, especially methyl. 

When R 4 and R 5 form the residue of an azacyclic 
ring system, the ring system suitably contains from 5 to 
10 ring atoms, preferably 6, 7 or 8 ring atoms, more 
preferably 7 ring atoms. 
20 When R 4 and R 5 together form the residue of an 

azabicyclic ring system, the azabicyclic ring system may 
be fused, spiro or bridged, preferably fused or bridged, 
more preferably bridged. The azabicyclic ring system may 
optionally be substituted by one or more C 1 - 4 alkyl, such 
25 as methyl, groups. The alkyl substituents may be located 
on any available carbon atoms of the azabicyclic ring 
system. In particular, geminal disubstitution is 
provided for. 

Preferably the azabicyclic ring system is 
3 0 unsubstituted . 

Suitably the azabicyclic ring system contains 
from 7 to 10 ring atoms, preferably 7, 8 or 9 ring atoms. 

Particularly preferred are compounds of formula 
(I) wherein R 4 and R 5 together form the residue of an 
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azacyclic ring system substituted by one or more methyl 
groups, or R 4 and R 5 together form the residue of a 
bridged azabicyclic ring system, especially 3- 
azabicyclo [3.2.2] nonan-3-yl . 
5 Preferably the salts of the compounds of 

formula (I) are pharmaceutical ly acceptable, but non- 
pharmaceutical ly acceptable salts may be used for the 
preparation of pharmaceutically acceptable salts. The 
pharmaceutically acceptable salts of the compounds of 

10 formula (I) include the conventional non-toxic salts or 
the quaternary ammonium salts of the compounds from 
formula (I) formed, e.g., from non-toxic inorganic or 
organic acids or bases. For example, such conventional 
non-toxic salts include those derived from inorganic 

15 acids such as hydrochloric, hydrobromic, sulphuric, 

. sulphamic, phosphoric, nitric and the like; and the salts 
prepared from organic acids such as acetic, propionic, 
succinic, glycolic, steric, lactic, malic, tartaric, 
citric, ascorbic, palmoic, maleic, hydroxymaleic, 

20 phenylacetic, glutamic, benzoic, salicylic, sulphanilic, 
2-acetoxy benzoic, fumaric, toluenesulphonic, 
methanesulphonic , ethane disulphonic, oxalic and 
isothionic. 

The salts of the present invention can be 

25 synthesized from the compound of formula (I) which 
contain a basic or acidic moiety by 

conventional chemical methods. Generally, the salts are 
prepared by reacting the free base or acid with 
stoichiometric amounts or with an excess of the desired 
30 salt- forming inorganic or organic acid or base in a 

suitable solvent or various combinations of solvents. 

The present invention also encompasses a 
pharmaceutical composition comprising a compound of 
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formula (I) , or a salt or prodrug thereof and a 
pharmaceutical^ acceptable carrier. 

The compounds of formula (I) and their salts 
and prodrugs, may be administered to animals, preferably 
5 to mammals, and most especially to a human subject either 
alone or, preferably, in combination with 
pharmaceutically acceptable carriers or diluents, 
optionally with known adjuvants, such as alum, in a 
pharmaceutical compostion, according to standard 

10 pharmaceutical practice. The compounds can be 
administered orally, parenterally, including by 
intravenous, intramuscular, intraperitoneal or 
subcutaneous administration, or topically. 

For oral use of an antagonist of CCK, according 

15 to this invention, the selected compounds may be 

administered, for example, in the form of tablets or 
capsules, or as an aqueous solution or suspension. In 
the case of tablets for oral use, carriers which are 
commonly used include lactose and corn starch, and 

20 lubricating agents, such as magnesium stearate, are 

commonly added. For oral administration in capsule form, 
useful diluents include lactose and dried corn starch. 
When aqueous suspensions are required for oral use, the 
active ingredient is combined with emulsifying and 

25 suspending agents. If desired, certain sweetening and/ or 
flavouring agents may be added. 

For intramuscular, intraperitoneal, 
subcutaneous and intravenous use, sterile solutions of 
the active ingredient are usually prepared, and the pH of 

30 the solutions should be suitably adjusted and buffered. 
For intravenous use, the total concentration of solutes 
should be controlled in order to render the preparation 
isotonic. 
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For topical administration f a compound of 
formula (I) may be formulated as, for example, a 
suspension, lotion, cream or ointment. 

For topical administration, pharmaceutically 
5 acceptable carriers are, for example, water, mixtures of 
water and water-miscible solvents such as lower alkanols 
or arylalkanols, vegetable oils, polyalkylene glycols, 
petroleum based jelly, ethyl cellulose, ethyl oleate, 
carboxymethylcellulose, polyvinylpyrrolidone, isopropyl 

10 myristate and other conventionally-employed non-toxic, 
pharmaceutically acceptable organic and inorganic 
carriers . The pharmaceutical preparation may also 
contain non-toxic auxiliary substances such as 
emulsifying, preserving, wetting agents, bodying agents 

15 and the like, as for example, polyethylene glycols 200, 
300, 400 and 600, carbowaxes 1,000, 1,500, 4,000, 5,000 
and 10,000, antibacterial components such as quaternary 
ammonium compounds, phenylmercuric salts known to have 
cold sterilizing properties and which are non-injurious 

20 in use, thimerosal, methyl and propyl paraben, benzyl 
alcohol, phenyl ethanol, buffering ingredients such as 
sodium chloride, sodium borate, sodium acetates, 
gluconate buffers, and other conventional ingredients 
such as sorbitan monolaurate, triethanolamine, oleate, 

25 polyoxyethylene sorbitan monopalmitylate, dioctyl sodium 
sulfosuccinate, monothioglycerol , thiosorbitol , 
ethylenediamine tetraacetic acid, and the like. 

The compounds of formula (I) antagonise CCK 
and/or gastrin and are useful for the treatment and 

30 prevention of disorders including central nervous system 
disorders wherein CCK and/or gastrin may be involved. 
Examples of such disease states include gastrointestinal 
diseases, including gastrointestinal ulcers, such as 
peptic and duodenal ulcers, irritable bowel syndrome, 
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gastroesophagenal reflux disease or excess pancreatic or 
gastrin secretion, acute pancreatitis, or motility 
disorders; central nervous system disorders, including 
central nervous system disorders caused by CCK 
5 interaction with dopamine, serotonin and other monoamine 
neurotransmitters, such as neuroleptic disorders, tardive 
dyskinesia, Parkinson's disease, psychosis or Gilles de 
la Tourette syndrome? depression such as depression 
resulting from organic disease, secondary to stress 
10 associated with personal loss, or idiopathic depression; 
schizophrenia; disorders of appetite regulatory systems; 
Zollinger-Ellison syndrome, antral and cell hyperplasia, 
or pain. 

The compounds of formula (I) are particularly 
15 useful in the treatment or prevention of neurological 
disorders involving anxiety disorders and panic 
disorders, wherein CCK and/or gastrin is involved. 
Examples of such disorders include panic disorders, 
anxiety disorders, panic syndrome, anticipatory anxiety, 
20 phobic anxiety, panic anxiety, chronic anxiety and 
endogenous anxiety. 

The compounds of formula (I) are also useful 
for directly inducing analgesia, opiate or non-opiate 
mediated, as well as anesthesia or loss of the sensation 
25 of pain. 

The compounds of formula (I) may further be 
useful for preventing or treating the withdrawal response 
produced by chronic treatment or abuse of drugs or 
alcohol. Such drugs include, but are not limited to 
30 benzodiazepines, cocaine, alcohol and nicotine. 

The compounds of formula (I) may further by 
useful in the treatment of stress and its relationship 
with drug abuse. 
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The compounds of formula (I) may further be 
useful in the treatment of oncologic disorders wherein 
CCK may be involved. Examples of such oncologic 
disorders include small cell adenocarcinomas and primary 
5 tumours of the central nervous system glial and neuronal 
cells. Examples of such adenocarcinomas and tumours 
include , but are not limited to, tumours of the lover 
oesophagus, stomach, intestine, colon and lung, including 
small cell lung carcinoma. . 
10 The compounds of formula (I) may also be useful 

as neuroprotective agents, for example, in the treatment 
and/or prevention of neurodegenerative disorders arising 
as a consequence of such pathological conditions as 
stroke, hypoglycaemia, cerebral palsy, transient cerebral 
15 ischaemic attack, cerebral ischaemia during cardiac 

pulmonary surgery or cardiac arrest, perinatal asphyxia, 
epilepsy, Huntington's chorea, Alzheimer's disease, 
Amyotrophic Lateral Sclerosis, Parkinson's disease, 
Olivo-ponto-cerebellar atrophy , anoxia such as from 
20 drowning, spinal cord and head injury, and poisoning by 
neurotoxins, including environmental neurotoxins. 

The compounds of formula (I) may further be 
used to induce miosis for therapeutic purposes after 
certain types of examination and intraocular surgery. An 
25 example of intraocular surgery would include cateract 

surgery with implantation of an artificial lens. The CCK 
antagonist compounds of this invention can be used to 
prevent miosis occuring in association with iritis, 
ureitis and trauma. 
3 0 The present invention therefore provides a 

compound of formula (I) or a salt or prodrug thereof for 
use in the preparation of a medicament. 

The present invention also provides a compound 
of formula (I) for use in th rapy. 
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In a further or alternative embodiment the 
present invention provides a method for the treatment or 
prevention of a physiological disorder involving CCK 
and/or gastrin which method comprises administration to a 
5 patient in need thereof of a CCK and/or gastrin 
antagonising amount of a compound of formula (I) . 

When a compound according to formula (I) is 
used as an antagonist of CCK or gastrin in a human 
subject, the daily dosage will normally be determined by 
10 the prescibing physician with the dosage generally 

varying according to the age f weight, and response of the 
individual patient, as well as the severity of the 
patient's symptoms. However, in most instances, an 
effective daily dosage wll be in the range from about 
15 0.005mg/kg to about lOOmg/kg of body weight, and 

preferably, of from 0.05mg/kg to about 50mg/kg, such as 
from about 0.5mg/kg to about 20mg/kg of body weight, 
administered in single or divided doses. In some cases, 
however, it may be necessary to use dosages outside these 
20 limits. For example, animal experiments have indicated 
that doses as low as Ing may be effective. 

In effective treatment of panic syndrome, panic 
disorder, anxiety disorder and the like, preferably about 
0.05 mg/kg to about 0.5 mg/kg of CCK antagonist may be 
25 administered orally (p.o.), administered in single or 
divided doses per day (b.i.d.). Other routes of 
administration are also suitable. 

For directly inducing analgesia, anaesthesia or 
loss of pain sensation, the effective dosage preferably 
30 ranges from about 100 ng/kg to about lmg/kg by systemic 
administration. Oral administration is an alternative 
route, as well as others. 

In the treatment or irritable bowel syndrome, 
pref rably about 0.1 to 10 mg/kg of CCK antagonist is 
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administered orally (p.o.), administered in single or 
divided doses per day (b.i.d.). Other routes of 
administration are also suitable. 

The use of a gastrin antagonist as a tumour 
5 palliative for gastrointestinal neoplasma with gastrin 
receptors, as a modulator of central nervous activity, 
treatment of Zollinger-Ellison syndrome, or in the 
treatment of peptic ulcer disease, an effective dosage of 
preferably about 0.1 to about 10 mg/kg administered one- 
10 to-four times daily is indicated. 

For use as neuroprotective agents the effective 
dosage preferably ranges from about 0.5mg/kg to about 
20mg/kg. 

Because these compounds antagonise the function 
15 of CCK in animals, they may also be used as feed 

additives to increase the food intake of animals in daily 
dosage of preferably about 0.05mg/kg to about 50mg/kg of 
body weight. 

The compounds of formula (I) wherein R 2 is 
20 NHR 12 may be prepared by reaction of intermediates of 
formula (II) with compounds of formula (III) 



R 3 «— R 12 



(in) 

wherein R 1 , R 3 , R 4 , R 5 , R 12 and x are as defined for 
formula (I) above, one of R 30 and R 31 represents NH 2 and 
the other of R 30 and R 31 represents — N=c=0. 




(II) 
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The reaction is conveniently effected in a 
suitable organic solvent, such as an ether, for example, 
tetrahydrofuran. 

The compounds of formula (I) wherein R is 
5 (CH 2 )s* 13 na Y be Prepared by reaction of intermediates of 
formula (II) wherein R 30 is NH 2 (hereinafter 
intermediates (IIA) ) with compounds of formula 
HOC(=0) (CH 2 ) s r13 ' wherein s and R 13 are as previously 
defined, in the presence of a base and a coupling 
10 reagent. 

Suitable bases of use in the reaction include 
tertiary amines such as, for example, triethy lamine . 

A preferred coupling agent for use in the 
reaction is i-(3-dimethylaminopropyl)-3-ethyl- 
• 15 carbodiimide hydrochloride (EDC) , preferably in the 
presence of l-hydroxybenzotriazole. 

The reaction is conveniently effected in a 
suitable organic solvent, such as, for example, 
dimethyl formamide . 
20 intermediates of formula (IIA) may be prepared 

from compounds of formula (IV) : 




(IV) 

wherein R 1 , R 2 , R 3 , R 4 , R 5 and x are as defined f r 
formula (I) above, by reduction, for example, by 
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catalytic hydrogenation or reduction using a suitable 
metal under acidic conditions. 

Suitable hydrogenation catalysts include, for 
example, nobel metal catalysts, e.g. ruthenium, or 
5 rhodium which may be supported, for example, on carbon. 

The reaction is pref erably conducted in a 
suitable organic solvent, such as an alcohol, for 
example, methanol, at elevated temperature, e.g. about 
60 # C. 

10 Suitable reduction methods using metals 

include, for example, the use of zinc and trifluoroacetic 
acid in a suitable solvent, such as acetic acid, 
preferably at elevated temperature, e.g. at about 40* C. 

Preferably, intermediates of formula (IIA) may 

15 be prepared from compounds of formula (V) 




25 wherein R 1 , R 2 , R 3 , R 4 , R 5 and x are as defined for 

formula (I) and R 50 represents chalky!, by reduction, 
for example, by catalytic hydrogenation. 

Suitable hydrogenation catalysts include, for 
example, nobel metal catalysts, such as palladium, which 
30 may be supported, for example, on carbon. 

The reaction is conveniently conducted in a 
suitable organic solvent, such as an alcoh 1, for 
example, methanol, suitably at ambient temperature. 
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Intermediates of formula (II) wherein R is 
-N=C=0 (hereinafter intermediates (IIB) ) may be prepared 
from amines of formula (HA) by reaction with triphosgene 
in the presence of a base, such as a tertiary amine, for 
5 example, triethyl amine* The reaction is conveniently 

effected in a suitable organic solvent, such as an ether, 
for example, tetrahydrofuran, suitably at low 
temperature, such as about 0 - C. 

Intermediates of formula (V) may be prepared 
10 from intermediates of formula (IV) by reaction with a 
compound of formula R 50 N=C=0, wherein R 50 is as 
previously defined. 

The reaction is conveniently effected in a 
suitable organic solvent, such as an ether, for example, 
15 tetrahydrofuran, suitably at elevated temperature, for 
example, about 60 'C. 

Intermediates of formula (IV) may be prepared 

from compounds of formula (VI) 




(VI) 

wherein R 1 , R 2 , R 3 , R 4 , R 5 and x are as defined for 
30 formula (I) , by reaction with isoamyl nitrite in the 
presence of a base. 

Suitable bases of use in the reaction include 
alkali metal alkoxides, such as potassium t-butoxide. 



WO 94/03437 



PCT/GB93/01599 



. - 31 - 

Compounds of formula (VI) may be prepared from 
compounds of formula (VII) 




Ha I 
(VII) 



wherein R 1 , R 3 and x are as defined for formula (I) and 
Hal represents halo, such as chloro f by reaction with an 

A 5 

amine of formula HNR R . 
15 compounds of formula (VII) may be prepared as 

described in Uinted Kingdom Patent Specification no. 
1,145,471. 

Compounds of formula (III) wherein R 31 is 
-N-C=0 (IIIB) may be prepared from the corresponding 
20 compounds of formula (III) wherein R 31 is NH 2 (HIA) 

analogously to the preparation of compounds of formula 
(IIB) from compounds of f ormula (IIA) . 

Compounds of formula (IIIA) and 
HOC(=0) (CH 2 ) s r13 are commerically available or may be 
25 prepared from commerically available starting materials 
by known methods. 

Where the above-described process for the 
preparation of the compounds according to the invention 
gives rise to mixtures of stereoisomers these isomers 
30 may, if desired, be separated, suitably by conventional 
techniques such as preparative chromatography. 

The novel compounds may be prepared in racemic 
form, or individual enantiomers may be prepared either by 
enantiospecific synthesis or by resolution. The novel 
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compounds may, for example, be resolved into their 
component enantiomers by standard techniques, such as the 
formation of diastereomeric pairs by salt formation with 
an optically active acid, such as (-)-di-p-toluoyl-L- 
5 tartaric acid and/ or (+)-di-p-toluoyl-D-tartaric acid 

followed by fractional crystallization and regeneration 
of the free base. The novel compounds may also be 
resolved by formation of diastereomeric esters or amides, 
followed by chromatographic separation and removal of the 
10 chiral auxiliary. Alternatively, enantiomers of the 

novel compounds may be separated by HPLC using a chiral 
column. 

During any of the above synthetic sequences it 
may be necessary and/or desirable to protect sensitive or 

15 reactive groups on any of the molecules concerned. This 
may be achieved by means of conventional protecting 
groups, such as those described in Protecti ve Groups in 
Organic Chemistry , ed. J.F.W. McOmie, Plenum Press, 1973; 
and T.W. Greene and P.G.M. Wuts, Protective Groups in 

20 Organic Synthesis . John Wiley & Sons, 1991. The 
protecting groups may be removed at a convenient 
subsequent stage using methods known from the art. 

The following non-limiting examples are 
provided to assist in a further understanding of the 

25 invention. 
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FfXATVrP 1 ^ 1: K-rafff.<?V ^a-r)ihvdr6-5-f1.4-dioxa-8-azaspirQ 
U Rlripr a n-R-YlV9.-nTn.1-nrf frv1-lH.1 ^-benzndinzenin-B-vll 

N*-ra-Tnfit.hvlT)hp nvn urea 

a ) K.n | 4.nio3cg -B-a7.flRmror4 S1deean-8-v11-?,-oxn-1 -UTOPVl- 

5 1 ,4-hrm*nriifl7.enine 

To a solution of l-propyl-l f 2,3,4-tetrahydro-3H- 
l,4-benzodiazepin-2,5-dione (13.5g) (prepared in the same way 
as described in Example 4a and b except using 
N-propylanthranuic acid methyl ester as starting material) in 

10 dichloromethane (250ml) was added phosphorus pentachloride 
(15.9g) in dichloromethane (100ml) over 30 min. The reaction 
mixture was stirred at room temperature for 2h then 
concentrated under high vacuum. The residue obtained was 
redissolved in dichloromethane (200ml), cooled to 0°C and 

15 l,4-dioxa-8-azaspiro[4.5]decane (24.2ml) in dichloromethane 
(100ml) was added dropwise. The reaction mixture was allowed 
to warm to room temperature and left to stir for 14h, washed 
with saturated sodium carbonate solution (2 x 15ml), dried 
(MgS0 4 ), filtered and concentrated in vacuo. The residue was 

20 dissolved in dichloromethane and filtered through a short plug of 
silica using 20% ethyl acetate in dichloromethane as eluant, 
then triturated with diethyl ether to give the required compound 
(18.2g). mp 142°C. X H NMR (360MHz, D 6 -DMSO) 8 0.68 (3H, t, 
J=7.4Hz), 1.24 (1H, m), 1.38 (1H, m), 1.51 (2H, m), 1.72 (2H, m), 

25 3.25 (4H, m), 3.35 (1H, d, J=11.4Hz), 3.55 (1H, m), 3.88 (4H, s), 
3.94 (1H, d, J=11.4Hz), 4.20 (1H, m), 7.31 (1H, m), 7.54 (3H, m). 

MS (CI) m/e 344 [MH] + . 

b) S-n .4-Dinxa -«-a?:nRniror4 fi1Hpran-8-v1V3-oximido- 

2-OTO-1-T)ropv 1-1 .4-henzoriiazepine 
30 The product firom step a) (18g) was dissolved in dry 

toluene and cooled to -20°C under an atmosphere of nitrogen. 
Potassium tert-butoxide (16.3g) was added and after 20 min 
isoamyl nitrite (7.72ml) was added dropwise. The reaction 
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mixture was stirred at -20°C for 14h then aUowed to warm to 
room temperature and quenched with dilute hydrochloric acid to 
pH 7. The organic layer was separated and the aqueous layer 
was extracted with ethyl acetate (2 x 200ml). The organic layers 
5 were combined, dried (MgS0 4 ), filtered and concentrated under 
vacuum. The residue was triturated with diethyl ether to give 
the required compound (5.27g). mp 197°C. X H NMR (360MHz, 
Dc-DMSO) 5 0.71 (3H, 2 x t, J=7.3Hz), 1.24-1.54 (6H, m), 
3.04-3.80 (5H, m), 3.91 (4H, s), 4.23 (1H, m), 7.18-7.62 (4H, m), 

10 9.95 and 10.17 (1H, 2 x s). MS (CI) ro/e 373 [MH] + . 

c ) TJ-r3f7?,<?V2.3- , nilivHrn.5-fl. 4-^i"7 a - ft - nyflS " iror4 - 51 
Hpran-fi-vl V2.QTn.1 .nrnnvl-lH -l 4-hfiTi7odin7!eT)in-3-vn 
^^.fa.TnPt>ivTr.hpnvn urea 

The product from step b) (1.5g) was dissolved in methanol 

15 (40ml) and 5% rhodium on carbon catalyst (1.5g) was added to 
the solution. The reaction mixture was heated at 60°C under 50 
psi of hydrogen on a Parr apparatus for 6h then cooled, filtered 
and concentrated under vacuum. The residue was dissolved in 
dry dichloromethane (40ml) and m-tolyl isocyanate (0.5ml) was 

20 added in one portion. The reaction mixture was stirred at room 
temperature for 2h then concentrated under vacuum. The 
residue was purified by chromatography on silica gel using 65% 
ethyl acetate in hexane as eluant to give the title compound 
(0.14g). mp 238-240°C. *E NMR (360MHz, D 6 -DMSO) 8 0.70 

25 (3H, t, J=7.5Hz), 1.26 (1H, m), 1.39 (1H, m), 1.54 (2H, m), 1.73 
(2H, m), 2.21 (3H, s), 3.25 (4H, m), 3.64 (1H, m), 3.88 (4H, s), 
4.23 (1H, m), 4.92 (1H, d, J=8.4Hz), 6.70 (1H, d, J=6.8Hz), 
7.01-7.65 (8H, m), 8.82 (1H, s). MS (CI) m/e 492 [MH] + . Anal. 
Found C, 65.92; H, 6.61; N, 14.27. C^^ B 0 A requires C, 65.97; 

30 H, 6.77; N, 14.25%. 
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p.yAMPT.tt 2: • N f.fafff.9V2.3-Dil 1 Y^"- 9 - OTn - S - f4 - nTn ^ T>er ' din - 
1 -vlVI -nrnnvl-ITT.1 4.hPn7.f ^«*pnin-3-vl1 N^^-TTIfithYlphenYll 

urea 

To a solution of the product from Example lc) (O.lg) in 
5 1,4-dioxan (30ml) was added perchloric acid (3ml). The reaction 
mixture was stirred at room temperature for 14h then 
concentrated under high vacuum. The residue was partitioned 
between ethyl acetate (50ml) and saturated sodium hydrogen 
carbonate solution (30ml) then the organic layer was dried 
10 (Na 2 S0 4 ), filtered and concentrated under vacuum. The crude 
product was purified by chromatography on silica gel using 65% 
ethyl acetate in hexane as eluant to give the title compound 
(0.06g). mp 150-152°C. *H NMR (360MHz, Ds-DMSO) 6 0.70 
(3H, t, J=7.3Hz), 1.27 (1H, m), 1.41 (1H, m), 2.22 (3H, s), 2.26 
15 (2H, m), 2.49 (2H, m), 3.52 (4H, m), 3.64 (1H, m), 4.23 (1H, m), 
4.97 (1H, d, J=8.4Hz), 6.71 (1H, d, J=7.2Hz), 7.10 (3H, m), 7.17 
(1H, s), 7.42 (1H, m), 7.68 (3H, m), 8.83 (1H, s). MS (CI) m/e 448 
[MHT. Anal. Found C, 65.45; H, 6.49; N, 15.09. 
CaHjaNBOj. 0.6H 2 O requires C, 65.51; H, 6.64; N, 15.28%. 

20 

ttYAMPT.TC 3: N-r3fff.<ri2.3-P ihvrir.>2^^ 
frnfl^nrnPthvlflmin p ynPridin-l-vm 
N-.ra.mP.thvlnViPTivn urea 

The product from Example 2 (0.5g) was dissolved in 

25 methanol (50ml) with trffluoroethylamine hydrochloride 
(0.272g). Crushed 3A sieves (lOg) were added to the mixture, 
followed by sodium cyanoborohydride (0.087g). Methanolic 
hydrogen chloride was added dropwise until a pH of 5 was 
attained and stirring was continued at room temperature for 4 

30 days. The reaction mixture was filtered and the solvent was 
removed under vacuum. The residue was dissolved in ethyl 
acetate and washed with saturated sodium hydrogen carbonate 
solution. The organic layer was dried (NajSO^, filtered and 
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concentrated in vacuo. The solid obtained was recrystallised 
from ethyl acetateVhexane to give the title compound (0.16g). mp 
209-210°C. *H NMR (360MHz, D 6 -DMSO) 8 0.70 (3H, t, 
J=7.3Hz), 1.14-1.45 (4H, m), 1.73-1.85 (2H, m), 2.21 (3H, s), 2.35 
5 (1H, m, disappears on D 2 0 shake), 2.65-2.83 (3H, m), 3.22 (2H, 
m), 3.60-3.67 (3H, m), 4.23 (1H, m), 4.92 (1H, d, J=8.4Hz), 6.70 
(1H, d, J=6.8Hz), 6.99-7.12 (4H, m), 7.38 (1H, m), 7.54 (1H, d, 
J=7.6Hz), 7.64 (2H, m), 8.81 (1H, s). MS (CI) m/e 531 [MHT. 
Anal. Found C, 61.48; H, 6.18; N, 15.82. C^U^Oi requires C, 
10 61.12; H, 6.27; N, 15.84%. 

TTCAMPTP, 4- N-rarB..<?%2.3-D i>iv^rn.R-f4.4-Himet,hv1piperidin- 

i.vn.i.TnPt>.vi.2. f >T o -iTT.i.4.h R nzofli?i7emn-3-vn N'-nndan-S-vll 

urea 

15 Intermediate 1: 4 4.DiTnethv1f»ir>Pridine 

To a solution of lithium aluminium hydride in diethyl 
ether (430ml of a 1.0M solution) under nitrogen, at reflux, was 
added a suspension of 3,3-dimethylglutarimide (20g) in 
anhydrous diethyl ether (570ml), dropwise over a period of lh. 

20 The mixture was then heated at reflux for a further 8h then 
cooled to 0°C. Water (16ml) was added dropwise, followed by 
aqueous sodium hydroxide (16ml of a 4N solution) and water 
(48ml). The resultant solid was removed by filtration, the 
filtrate dried (NajSC^) and evaporated. The pale yellow oil was 

25 distilled under reduced pressure to afford the title piperidine 
(12.3g). bp 44°C/25mmHg. ^NMR (360MHz, CDC1 3 ) 8 0.93 
(6H, s), 1.29-1.32 (4H, m), 2.78-2.81 (4H, m). 

a) Mpt.hvl 2-fNA rnTnn a rBtv1-N-Tnethvlamino)benzoate 
A solution of bromoacetyl bromide (209g) in 

30 dichloromethane (200ml) was added dropwise to a cooled (ice 
bath) solution of methyl N-methylanthranilate (168g) in 
dichloromethane (1.41). A solution of sodium hydroxide (59g) in 
water (400ml) was added dropwise and the reaction mixture was 
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stirred at room temperature for 20h. The organic phase was 
separated and washed with 1M hydrochloric acid (500ml), brine 
(300ml), saturated sodium hydrogen carbonate solution (400ml), 
dried (NajSO^ then evaporated to afford the required product 
(255g). *H NMR (360MHz, CDC1 3 ) 5 3.23 (3H, s), 3.54 (1H, d, 
J=llHz), 3.60 (1H, d, J=llHz), 3.90 (3H, s), 7.40 (1H, d, J=8Hz), 
7.51 (1H, dd, Jj = J 2 = 8Hz), 7.65 (1H, dd, J x = J 2 = 8Hz), 8.04 
(1H, d, J=8Hz). 

b) i.M^hVl-l^^ ,^^^^^^- 1 ^^^"^"^^^ 

Ammonia gas was bubbled through an ice-cooled solution 
of methyl (255g) in 

methanol (1600ml) until saturated. The cooling bath was 
removed and the reaction mixture left standing at room 
temperature for 18h. The precipitate was collected to afford the 
required product (79g). mp 190-193°C. *H NMR (360MHz, 
CDClg) 8 3.42 (3H, s), 3.80 (2H, brs), 6.80 (1H, s), 7.24 (1H, d, 
J=8Hz), 7.32 (1H, dd, = J 2 = 8Hz), 7.57 (1H, dd, J l = J 2 = 8Hz), 
7.90 (1H, d, J=8Hz). Found: C, 63.20; H, 5.25; N, 14.77. 
C lo H 10 N 2 O 2 requires C, 63.15; H, 5.30; N, 14.73%. 

C ) 1 9.TMhvHrn-P -U ^.^TnPthv1n^f»ridin-l-vlVl-methYl- 
3TT-1 4.henzpHiflr.ftnin-2-one 

To a solution of the product of part b) (10g) in anhydrous 
dichloromethane (700ml) was added phosphorus pentachloride 
(13.17g) in anhydrous dichloromethane (500ml) over a period of 
30 min The reaction mixture was stirred at ambient 
temperature for 2.5h. The solvent was evaporated in vacuo and 
the residue redissolved in anhydrous dichloromethane (400ml). 
After cooling to 0°C, a solution of 4,4-dimethylpiperidine 
(Intermediate 1) (5.95g) and triethylamine (18.3ml) in 
anhydrous dichloromethane (100ml) was added dropwise. The 
reaction mixture was allowed to warm to ambient temperature 
with stirring for 19h, washed with saturated potassium 
carbonate solution (500ml), water (200ml) and brine (150ml). 
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The organic layer was dried (I^COg) and treated with 
decolourising charcoal and silica gel. After filtering, the solvent 
was evaporated in vacuo. The residue was redissolved in 
dichloromethane (300ml) and extracted with citric acid solution 
5 (10%, 3 x 50ml). The combined aqueous layers were basified (4M 
NaOH solution) and extracted with dichloromethane (6 x 125ml). 
These organic extracts were combined, dried (K2CO3) and 
evaporated in vacuo to give the title compound (7.5g). mp 
143-145°C. *H NMR (360MHz, CDC1 S ) 8 0.98 (6H, s), 1.26-1.36 
10 (2H, m), 1.46-1.53 (2H, m), 3.13-3.32 (4H, m), 3.36 (3H, s), 3.50 
(1H, d, J=12.0Hz), 4.24 (1H, d, J=12.0Hz), 7.21 (1H, t, J=8.3Hz), 
7.27 (1H, d, J=8.3Hz), 7.46-7.53 (2H, m). MS (CI) m/e 286 
[MH] + . 

d) T , 9.nihvdTO-M 4 4 -^ mRthvl ^" Rridin - 1 - Ylvl " methY ^ 

A solution of the product of part c) (7g) in anhydrous 
toluene (200ml) was cooled to -20°C under an atmosphere of 
nitrogen, and potassium tert-butoxide (7.5g) was added 
portionwise over 5 min. After stirring at -20°C for 30 min, 

20 isopentyl nitrite (3.9ml) was added dropwise. The reaction 
mixture was stirred at -20°C for 5h 30 min and then allowed to 
warm to ambient temperature. The mixture was poured onto a 
rapidly stirred mixture of ethyl acetate (300ml) and water (50ml) 
containing citric acid (4.68g), stirred vigorously for 5 min and 

25 then neutralised to pH 7 using saturated potassium carbonate 
solution. The organic layer was separated and the aqueous layer 
extracted with ethyl acetate (2 x 100ml). The combined organic 
phases were dried (NajSCty and evaporated in vacuo to give an 
orange solid. This was triturated with diethyl ether to give the 

30 title compound (6.92g). mp 215°C (dec). *H NMR (360MHz, 
De-DMSO) 5 0.97 (6H, s), 1.23-1.36 (2H, m), 1.40-1.50 (2H, m), 
3.22-3.50 (7H, m), 7.26-7.32 (1H, m), 7.44 (1H, d, J=7.9Hz), 
7.48-7.60 (2H, m), 10.10 (1H, brs). MS (CI) m/e 315 [MH] + . 
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e ) 1 9 r TChvrtTO-M4.4-rtwnirth ri iri 
fO-Pthvl a Tnin o ^rbnnvnorimidn-3H-1.4-ber7ndinWPTT)-3-«ie 

To a suspension of the product of part d) (3.64g) in 
anhydrous tetrahydrofuran (60ml) was added triethylamine 
(1.6ml) followed by ethyl isocyanate (1.4ml) dropwise. This 
mixture was heated at 60°C under an atmosphere of nitrogen for 
3h. The solvent was evaporated in vacuo and the residue 
chromatographed on silica gel using a gradient of 0% to 3% 
methanol in dichloromethane as eluant to give the title 
compound (4.5g). *H NMR (360MHz, CDC1 8 ) 5 1.02 (6H, brs), 
1.13 (3H, t, J=7.3Hz), 1.20-1.84 (4H, m), 3.20-3.30 (3H, xn), 
3.35-3.42 (4H, m), 3.60-3.78 (1H, m), 3.80-4.00 (1H, m), 6.36-6.42 
(1H, m), 7.20-7.35 (3H, m), 7.46-7.52 (1H, m). MS (CI) m/e 386 
[MHf. 

f> •^.rafR.,<?%2.a.r>i-TivHrn.B-r /i 4.riimethvlniPmdin-l-vlV 
1. mPtlivl-2.n ? »-iTT.i A-h*™^**^"-*-*" NMitirtnn-R-Vn urea 

To a solution of the product of part e) (4.5g) in methanol 
(250ml) was added 10% palladium on carbon (lg). The mixture 
was hydrogenated at 40 psi for 3h and then the catalyst was 
filtered off and washed with methanol. The solvent was 
evaporated in vacuo to give the amine (3.5g) which was used 
without further purification. 

To a solution of 5-aminoindane (2.32g) in anhydrous 
tetrahydrofuran (150ml) cooled to 0°C under an atmosphere of 
nitrogen was added triphosgene (1.72g) in one portion. 
Triethylamine (7.2ml) was added dropwise. After stirring at 0°C 
for 30 nun a solution of the amine (3.5g) in anhydrous 
tetrahydrofuran (20ml) was added dropwise. The mixture was 
stirred at 0°C for 5 min and then was allowed to warm to 
ambient temperature and stirred for 10 min. The solvent was 
evaporated in vacuo and the residue partitioned between ethyl 
acetate (150ml) and water (75ml). The undissolved solid was 
collected by nitration to afford the title product (3.17g). mp 
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132°C (dec). *H NMR (360MHz, CDC1 3 ) 5 0.96 (6H, s), 1.30-1.39 
(2H, m), 1.44-1.56 (2H, m), 2.04 (2H, quin, J=7.4Hz), 2.84 (4H, q, 
J=7.0Hz), 3.16-3.26 (2H, m), 3.28-3.38 (2H t m), 3.42 (3H, s), 5.32 
(1H, d, J=8.0Hz), 6.59-6.66 (1H, m), 6.95-7.13 (3H, m), 7.24-7.36 
5 (3H, m), 7.51-7.58 (2H, m). MS (CI) m/e 460 [MHf. Anal. 
Found C, 67.85; H, 7.11; N, 14.60. C^MO^O requires C, 
67.90; H, 7.39; N, 14.66%. 

An alternative procedure can be used for preparation of 
N-[3(i2,S)-2,3-dihydro-5-(4,4-o^ethylpiperi^ 
10 0 xo-lH-l,4-benzodiazepin-3-yl] N'-indan-5-yl] urea: 
Step 1: Tnriffffl-fi-Yl ^nnwmate 

To a solution of 5-aminoindane (25g) in anhydrous diethyl 
ether (1250ml), under an atmosphere of nitrogen, at 0°C was 
added triphosgene (18.3g). The mixture was stirred at 0°C for 2 

15 min then triethylamine (64.7ml) was added until pH8. The 
mixture was stirred at 0°C for 10 min then at 10°C for 10 min. 
The undissolved solids were filtered off and the filtrate 
evaporated in vacuo. The residue was distilled at 100°C/lmbar 
to afford the title compound (20g). A H NMR (360MHz, CDC1 3 ) 5 

20 2.07 (2H, quin, J=7.5Hz), 2.86 (4H, m), 6.84 (1H, dd, J=7.9 and 
2.0Hz), 6.94 (1H, s), 7.13 (1H, d, J=7.9Hz). 

Step 2: TJjaf7? .9V2.3-D i^rn.R.f4.4-dimf>thvlmperidin-l- 

Y lVl.mPt.hvl.g-o^ -IH.I^-he^^ia^in-fl-vllN^-riTldan-S-vll 
ur ea 

25 To a solution of l,2-dihydro-5-(4,4-dlmethylpiperidin-l-yl)- 

l-methyl-3-(0-ethylamino(^onyl)oximido-3H-l,4- 
benzodiazepin-2-one (10.3g) in methanol (400ml) was added 10% 
palladium on carbon (2.24g, 21% (w/w)). The mixture was 
hydrogenated at 40 psi for 4h then the catalyst was filtered o£f 

30 and washed with methanol. The solvent was evaporated 
in vacuo to give the crude amine (8.3g). 

To a stirred solution of the crude amine (8.3g) in 
anhydrous diethyl ether (50ml) under an atmosphere of 
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nitrogen, at room temperature, was added a solution of 
indan-5-yl isocyanate (4.2g) in anhydrous diethyl ether (7ml). 
After stirring at room temperature for 10 min the title compound 
(8.9g) was collected by filtration. 

5 

flXftMPT.T?. R- HViiral Rgpwratirm of N-r3fR.fll2,3-dihvdro-5^^ 

Yll K*- nr " ,aT1 - R - v ' n nrea 

N-[3(B,S)-2,3-Dmydro-5-(4,4^dimethylpiperidin-l-yl>l- 

10 methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[indan-5-yl] urea 
(0.17g) was dissolved in 1:1 chloroformmethanol (4ml). 440ul of 
this solution was injected onto a dinitrobenzoyl leucine column 
(250 x 20mm i.d., 5um) per run using 95:5:1 
l-chlorobutane:methanol:acetic acid as the mobile phase. Using 

15 a flow rate of 20ml/min and UV detection at 330nm, the two 
enantiomers were efficiently separated. The fractions containing 
each separate enantiomer were combined and evaporated 
in vacuo. Separately each enantiomer was partitioned between 
ethyl acetate (25ml) and potassium carbonate solution (0.5M, 

20 10ml). The organic phases were dried (Na 2 S0 4 ) and evaporated 
in vacuo. The residues obtained were redissolved in 
dichloromethane and saturated ethereal hydrogen chloride 
(- 2ml) was added. The solvents were evaporated in vacuo and 
the residues obtained were triturated with diethyl ether and the 

25 resulting solids collected by filtration to give: 

Peak A (69mg). mp 180°C (dec.). *H NMR (360MHz, 
D 6 -DMSO) 8 0.92-1.06 (6H, m), 1.22-1.62 (4H, m), 1.97 (2H, 
quin, J=7.3Hz), 2.77 (4H, q, J=7.3Hz), 3.23-3.70 (7H, m), 
5.30-5.38 (1H, m), 7.05-7.13 (2H, m), 7.29 (2H, brs), 7.56 (1H, t, 

30 J=7.5Hz), 7.71 (1H, d, J=8.2Hz), 7.83-7.92 (2H, m), 9.93 (1H, 
brs), 10.56 (1H, brs). MS (CD m/e 460 [MH] + . Anal. Found C, 
61.67; H, 6.81; N, 13.67. CANA.HCl.l.SfHjO) requires C, 
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62.00; H, 7.13; N, 13.39%. . [a] 2 ^ -241.1° (c=0.54, MeOH). Purity 

A:B = > 99.5:0.5. 

Peak B (67mg). mp 180°C (dec). X H NMR (360MHz, 
D 6 -DMSO) 8 0.92-1.06 (6H, m), 1.22-1.62 (4H, m), 1.97 (2H, 

5 quin, J=7.3Hz), 2.77 (4H, q, J=7.3Hz), 3.23-3.70 (7H, m), 
5.30-5.38 (1H, m), 7.05-7.13 (2H, m), 7.28 (2H, brs), 7.56 (1H, t, 
J=7.5Hz), 7.71 (1H, d, J=8.2Hz), 7.83-7.92 (2H, m), 9.33 (1H, 
brs), 10.46 (1H, bra). MS (CD m/e 460 [MH]*. Anal: Found C, 
61.49; H, 7.06; N, 13.39. C^ BS NA£C1.1.75<By>) requires C, 

10 61.47; H, 7.16; N, 13.27%. [a]" D +226.8° (c*0.63, MeOH). 
Purity ASB » 1.7:98.3. 

pYAMPT.y. fl- TJ-rar y?.5?v? r a-rHWm-S.frfo-2.6-dimethvl- 

15 N'-ra-TTiBthvlnhtmvn urea 

a ) 1 , 9>.THhvHrn- R-^>'«?-2-fi-diTppthvlTTineridin-l-vlVl- 

ITiPthvl-a-nTrimidQ -aTT-l vt-henzoriiasepin^-one 

Prepared as in Example 4, steps c) and d), from 1-methyl- 
l,2,3,4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione (5g) and cis- 
20 2,6-dimethylpiperidine (3.5ml). mp 240°C (dec). l H NMR 
(360MHz, Dg-DMSO) 5 0.85-0.96 (3H, m), 1.20-1.92 (9H, m), 3.31 
(3H, s), 3.97-4.09 (1H, m), 4.36-4.56 (1H, m), 7.25-7.34 (1H, m), 
7.40 (1H, d, J=7.7Hz), 7.49-7.60 (2H, m), 9.88-10.16 (1H, m). MS 

(CI) m/e 315 [MH]\ 
25 b) W.r3fR. 1 <?V2.3 -n^v>irf>.S.fff.>-9.fi.^TnRthv1niperidin-l- 

vl VI .TnPthvl-P -n T n.1H-1 T17"K*™™r>.a-vX\ KJ3z 

pAttivlnhRnvn urea 

To a suspension of the product of part a) (1.5g) in 
methanol (150ml) was added 5% rhodium on carbon (1.5g, 100% 
30 (w/w)). The mixture was hydrogenated at 40 psi at 60°C for 6h 
30min and, after cooling, the catalyst was filtered off and 
washed with methanol. The solvent was evaporated in vacuo to 
give the amine (1.43g). 
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The amine was redissolved in anhydrous tetrahydrofuran 
(20ml) and cooled to 0°C under an atmosphere of nitrogen. 
m-Tolyl isocyanate (0.62ml) was added dropwise. After stirring 
for 10 min the mixture was left standing in the fridge overnight. 

5 The reaction mixture was evaporated in vacuo and the residue 
partitioned between ethyl acetate (50ml) and water (30ml). The 
aqueous layer was separated and extracted with ethyl acetate 
(25ml). The combined organic phases were dried (NajSC^) and 
evaporated in vacuo. The residue was chromatographed on silica 

10 gel using a gradient of 0% to 50% ethyl acetate in 
dichloromethane as the eluant to afford a gum. This was further 
purified by chromatographing on silica gel using 20% ethyl 
acetate in dichloromethane as the eluant to afford a solid. This 
was triturated with diethyl ether to give the title compound 

15 (0.32g). mp 248°C (dec). *H NMR (360MHz, CDC1 3 ) 5 0.88-1.03 
(3H f m), 1.33 (3H, d, J=6.9Hz), 1.42-1.90 (6H, m), 2.28 (3H, s), 
3.42 (3H, s), 3.90-4.32 (2H, m), 5.27 (1H, d, J=8.0Hz), 6.42-6.50 
(1H, m), 6.81 (1H, d f J=7.0Hz), 6.91 (1H, brs), 7.06-7.16 (2H, m), 
7.21-7.28 (2H, m), 7.32 (1H, d, J=7.8Hz), 7.42-7.52 (2H, m). MS 

20 (CI) m/e 434 [MHJ\ Anal. Found C, 68.07; H, 7.12; N, 15.98. 
C a H 31 N 6 O 2 .0.35(H 2 O) requires C, 68.27; H, 7.26; N, 15.92%. 

F,YAMPT,E 7: N.rafff.5?V2.3-P^^rn.1.mPthv1-5-(4- 

TnptlivlTTinBridin-l -vlV^-nTn-IH-l 4-hen7odia7iCT)in-3-yn 

25 N < -r3-methv 1rtn»nvn urea 

a) 1 9-rKhvdro-i -in Ath v1.R-f4.mRth vlniperidin-1 -vl)-3- 
n™™Hn-3TT-1 ,4-h fm nd™»enin-2-one 

Prepared as in Example 4, steps c) and d) from 1-methyl- 
l,2,3,4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione (5g) and 4- 

30 methylpiperidine (10.9ml). mp 225-228°C. X H NMR (360MHz, 
Dg-DMSO) 5 0.90-1.15 (4H, m), 1.20-1.36 (1H, m), 1.54-1.76 (3H, 
m), 2.77-3.01 (2H, m), 3.26 (3H, s), 3.69-4.24 (2H, m), 7.24-7.32 
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(1H, m), 7.38-7.43 (1H, m), 7.46-7.58 (2H, m)» 9.93 and 10.16 
(1H, 2 x s). MS (CI) m/e 301 [MH] + . 

b) >J.raf7?.<7%2.3 -r>ihvdro-l.Tn<»thv1-5-f4-. 

5 N^ra.Tnfithvlr>ipnvn urea 

In the same way as in Example 6b) from 
l,2-dihydro-l-methyl-5-(4-methylpiperidm-l-ylV3-oximido-3H- 
l,4-benzodiazepin-2-one (0.6g), the amine (0.57g) was obtained. 
The title compound was then prepared from the crude amine and 

10 m-tolyl isocyanate (0.26ml) as described in Example 6b) and 
^crystallised from methanol, mp 142°C (dec). *H NMR 
(360MHz, CDC1 3 ) 5 0.95 (3H, d, J=6.3Hz), 1.06-1.19 (1H, m), 
1.24-1.36 (1H, m), 1.46-1.60 (2H, m), 1.65-1.76 (1H, m), 2.28 (3H, 
s), 2.62-2.82 (2H, m), 3.41 (3H, s), 3.48-3.58 (1H, m), 3.90-3.98 

15 (1H, m), 5.28 (1H, d, J=8.6Hz) f 6.54 (1H, d, J=7.9Hz), 6.82 (1H, 
d, J=7.3Hz), 6.95 (1H, s), 7.04-7.16 (2H, m), 7.21-7.32 (3H, m), 
7.45-7.56 (2H, m). MS (CI) m/e 420 [MH]*. Anal. Found C, 
65.09; H, 6.79; N, 15.94. C^NA-l^a^O) requires C, 65.21; 
H, 7.18; N, 15.84%. 

20 

KYAMPT.F, 8: M oration of N-mfft ftVfi . frffillYdrft- 
1 . m pt.bv1-R-f4-met>iv1nmBridin- 1-vlV^-nTo-lH-1 4-bpn70diazepjn- 

3.v11 N--r3-mp t>ivl^Pnv11 urea 

N-[3(i^S)-2 f 3-Dmydr(>-l-methyl-5-(4-methylpiperidin-l-yl) 

25 -2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[3-methylphenyl] urea 
(0.6g) was dissolved in 1:24 methanol:dichloromethane (6ml). 
The enantiomers were separated as described in Example 5. 
Peak A (250mg). mp 178°C (dec). *H NMR (360MHz, CDC1 8 ) 5 
0.96-1.08 (3H, m), 1.30-1.44 and 1.64-1.86 (4H, 2 x m), 1.95-2.06 

30 (1H, m), 2.28 (3H, s), 3.14-3.60 (5H, m), 3.62-3.76 (1H, m), 
4.32-4.42 and 4.64-4.70 (1H, 2 x m), 5.67-5.76 (1H, m), 6.80 (1H, 
d, J=7.4Hz), 7.11 (1H, t, J«7.8Hz), 7.16-7.34 (3H, m), 7.38-7.64 
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(3H, m), 7.72-7.82 (1H, m), 8.07 and 8,50 (1H, 2 x brs), 11.85 and 

11.96 (1H, 2 x brs). MS (CI) m/e 420 [MHT- 

[a] 23 -247.7° (c=0.50,MeOH). Purity A:B = > 99.5:0.5. 

D Peak B (270mg). mp 180°C (dec). l H NMR (360MHz, 
CDC1 3 ) 5 0.96-1.08 (3H, m), 1.30-1.44 and 1.64-1.86 (4H, 2 x m), 

I. 95-2.06 (1H, m), 2.28 (3H, s), 3.14-3.60 (5H, m), 3.62-3.76 <1H, 
m), 4.32-4.42 and 4.64-4.70 (1H, 2 x m), 5.67-5.76 (1H, m), 6.80 
(1H, d, J=7.4Hz), 7.11 (1H, t, J=7.8Hz), 7.16-7.34 (3H, m), 
7.38-7.64 (3H, m), 7.72-7.82 (1H, m), 8.07 and 8.50 (1H, 2 x brs), 

II. 85 and 11.96 (1H, 2 x brs). MS (CI) m/e 420 [MH] + . [o] D 
+244.3° (c=0.50, MeOH). Purity A:B = 2.3:97.7. 

"ryampt/r q- N.rafR. s ys 3-nihvHro-.'>-f4.4-dimethYlT?iperidin- 

1.vlV1-Tneth^ -9-nvn-1TT-1.4-hpn70ftiaZPPTn-3-Yn 

N'-r3-metfr v1p hpnv11 urea 

The amine was prepared as in Example 6b), from 
l,2-dihydro-5-(4,4-aimethylpiperidm-l-ylVl-methyl-3-oxiim^ 
3H-l,4-benzodiazepin-2-one (7.5g). The title compound was 
prepared from the crude amine and m-tolyl isocyanate (3.1ml) as 
described in Example 6b). mp 135°C (dec). *H NMR (360MHz, 
CDCI3) 5 0.95 (6H, s), 1.28-1.38 (2H, m), 1.44-1.51 (2H, m), 2.26 
(3H f s), 3.15-3.24 (2H, m), 3.26-3.39 (2H, m), 3.43 (3H, s), 5.33 
(1H, d, J=8.0Hz), 6.65-6.72 (1H, m), 6.82 (1H, d, J=7.0Hz), 
7.06-7.19 (3H, m), 7.22-7.35 (3H, m), 7.50-7.57 (2H, m). MS (CI) 
m/e 434 [MH]*. Anal. Found C, 66.76; H, 7.03; N, 15.60. 
C 2S H 31 N 5 O 2 .0.9(H 2 O) requires C, 66.76; H, 7.03; N, 15.57%. 

"RYAMPTiTC 10- flniral Reparation of N-r3fff,,SV2.3-dihYdrQ- 
»U* 4-Himg*hvlT»i™ridi n ^^^ 

vll Ny a-mpthvlnhBTivn urea 

N-[3(JZ,SV2,3-Dmydro-W4,4-6^ethylpiperidin-l-yl)-l- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[3-methylphenyl] 
urea (0.27g) was dissolved in 2:3 methanohdichloromethane 
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(5ml). The enantiomers were separated as described in 
Example 5. 

Peak A (103mg). mp 170°C (dec). *H NMR (360MHz, 
Dg-DMSO) 8 0.92-1.07 (6H, m), 1.27-1.40 (1H, m), 1.49-1.65 (3H, 
5 m), 2.23 (3H, s), 3.30-3.77 (7H, m), 5.30-5.38 (1H, m), 6.76 (1H, 
d, J=7.3Hz), 7.08-7.19 (2H, m), 7.23 (1H, s), 7.32-7.39 (1H, m), 
7.56 (1H, t, J=7.6Hz), 7.71 (1H, d, J=8.1Hz), 7.82-7.92 (2H, m), 
9.50 (1H, brs), 10.57 (1H, brs). MS (CI) m/e 434 [MHT. Anal. 
Found C, 62.00; H, 7.09; N, 14.11. C^NBOj'HCl-O.SOLjO) 

10 requires C, 61.99; H, 6.99; N, 14.46%. [a] 22 D -264.9° (c=0.61, 
MeOH). Purity A;B = > 99.5:0.5. 

Peak B (89mg). mp 172°C (dec). *H NMR (360MHz, 
De-DMSO) 8 0.92-1.05 (6H, m), 1.25-1.40 (1H, m), 1.45-1.65 (3H, 
m), 2.23 (3H, s), 3.16-3.76 (7H, m), 5.26-5.37 (1H, m), 6.76 (1H, 

15 d, J=7.2Hz), 7.06-7.36 (4H, m), 7.50-7.60 (1H, m), 7.67-7.74 (1H, 
m), 7.78-7.94 (2H, m), 9.40 (1H, brs), 10.46 (1H, brs). MS (CD 
m/e 434 [MHT- Anal. Found C, 61.83; H, 7.07; N, 14.03. 
C M H 81 N 6 0 2 HC1-H 2 0 requires C, 61.53; H, 7.02; N, 14.35%. 
[a] 22 D +216.6° (c=0.65, MeOH). Purity A# = 3.0:97.0. 

20 

ttcampt.tc 11- K.rafffffV2.3.TVhvHro.R-f4-mPthnryniperidin' 

N'-ra-TtiRthvlnhenvll urea 

a) 1 9.-Dihvdro- fi-f4-TnftthnxvniT>mdin-1 -vl)-3H- 

25 1 -mPttivl-l .4-frf arRpin-2-one 

Prepared as described in Example 4c), from 
l-methyl-l^,3 f 4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione 
(4.5g) and 4-methoxypiperidine hydrochloride (3.6g). *H NMR 
(360MHz, CDC1 3 ) 8 1.43-1.86 (3H, m), 1.98-2.08 (1H, m), 

30 2.91-3.18 (2H, m), 3.33-3.60 (9H, m), 3.63-3.75 (1H, m), 4.25-4.31 
(1H, m), 7.20-7.32 (2H, m), 7.47-7.53 (2H, m). MS (CI) m/e 288 
[MHT. 
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b) 1 9-Bihvrirfy R-(^-TWPt.hnTvniTiPridin-1-v1 VI-Tnftthvl-3- 
mrimido-3H-1 4-hpngodiazflT)iTl-2-one 

Prepared as Example 4d), from 1,2-dihydro- 
5-(4-methoxypiperidm-l-yl)-m^ 
5 (2.3g) mp 176°C (dec.). *H NMR (360MHz, Dg-DMSO) 8 
1.29-1.50 (1H, m), 1.53-1.65 (1H, m) 1.76-1.88 (1H, m), 1.90-2.04 
(1H, m), 3.05-3.95 (11H, m), 7.25-7.32 (1H, m), 7.41-7.63 (3H, m), 
9.97 and 10.21 (1H, 2 x brs). MS (CD m/e 317 [MH]*. 

c) N.rafff. 1 9V2.^ -niWrn-5-f4-methoTVCTTieridin-l-vl)- 
10 1-Tn R thv1-2-oTo -iTT.1 4-h<mzprKa*»™n-3-vl1 N'-r3-niethvlphenyn 

urea 

By the method of Example 6b), from 1,2- 
dmydro-S^methoxypiperioan-l-yD-l-methyl-a-oximido-SH-l,^ 
benzodiazepin-2-one (1.4g) was obtained the amine. The title 

15 compound was prepared from the crude amine and m-tolyl 
isocyanate (0.57ml) as described in Example 6b). mp 145-148°C. 
m NMR (360MHz, CDC1 3 ), 8 1.45-1.58 (1H, m), 1.60-1.72 (1H, 
m), 1.74-1.80 (1H, m), 1.92-2.05 (1H, m), 2.28 (3H, s), 2.97-3.10 
(2H, m), 3.30-3.55 (8H, m), 3.64-3.78 (1H, m), 5.33 (1H, d, 

20 J=8.0Hz), 6.65-6.75 (1H, m), 6.82 (1H, d, J=6.7Hz), 7.03-7.36 
(6H, m), 7.49-7.58 (2H, m). MS (CD m/e 436 [MH] + . Anal. 
Found C, 62.94; H, 6.63; N, 15.40. C^^Nfis-l^SCHzO) 
requires C, 62.93; N, 6.93; N, 15.29%. 

25 TCYAMPT.TC 12: f-VN-r2.3-Dihvdro-l-methvl-5-(4- 

mPthvlniTieridin-1 -vl V2-n vn-1 TT-1 .4-hf n*nitia7PTiiTi-3-vn NJ; 

nndan-S-vll urea hydrochloride 

The amine was prepared by the method of Example 6b), 
using i,2-dmydro-l-methyl-5-(4-methylpiperidin-l-yl)-3- 

30 oximido-3H-l,4-benzodiazepin-2-one (5.7g). To a solution of 
5-aminoindane (2.53g) in anhydrous tetrahydrofuran (120ml), 
cooled to 0°C under an atmosphere of nitrogen, was added 
triphosgene (1.88g) in one portion. Triethylamine (5.3ml) was 
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added dropwise. After stirring at 0°C for 20 win, a solution of 
the amine (5.4g) in anydrous tetrahydrofuran (20ml) was added 
dropwise. The mixture was stirred at 0°C for 10 min and then 
left to stand in the fridge overnight. The reaction mixture was 

5 evaporated in vacuo and the residue partitioned between ethyl 
acetate (100ml) and water (50ml). The aqueous layer was 
separated and extracted with ethyl acetate (50ml). The 
combined organic phases were dried (Na^O,) and evaporated in 
vacuo. The residue was triturated with dichloromethane to give 

10 N-[3(B,S)-2,3-dihydro-l-methyl-5-(4-methylpiperidin-l-yD- 
2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[indan-5-yl] urea 
(2.44g). 

The tide compound was separated following the procedure 
of Example 5. mp 185°C (dec). *E NMR (360MHz, D 6 -DMSO) 8 

15 0.87-1.04 (3H, m), 1.20-1.88 (5H, m), 1.97 (2H, quin, J=7.4Hz), 
2.77 (4H, q, J=7.3Hz), 3.08-3.62 (6H, m), 3.87-4.20 (1H, m), 
5.26-5.38 (1H, m), 7.02-7.11 (2H, m), 7.20-7.33 (2H, m), 7.50-7.58 
(1H, m), 7.65-7.72 (1H, m), 7.75-7.93 (2H, m), 9.40 (1H, brs), 
10.52 (1H, brs). MS (CD m/e 446 [MH] + . Anal. Found C, 62.51; 

20 H, 6.93; N, 13.91. C 26 H 31 N 8 0 2 -HC1H 2 0 requires C, 62.45; H, 
6.85; N, 14.01%. [a] a n -245.4° (c=0.62, MeOH). Purity AS = 
99.0:1.0. 

^yampt.f, 13: ^.rafff,SV2.3-Dihvdro-5-(cts-2.fe 

25 dim f rtiiflpirar ti fr-i -vi v -methvl-B-mro-1 H-1 4-hr mntinzmm-d- 

a ) 1 9.nihvriro-f H " , «-9 6-rWtJw^ 

Prepared as described in Example 4e), from 
30 i^- ( aiydro-Was-2 > 6-dimethylpiperidm-W 

3H-l,4-benzodiazepin-2-one (1.15g) and ethyl isocyanate 
(0.43ml). m NMR (360MHz, CDC1 3 ) 5 1.01 (3H, d, J=7.1Hz), 
1 12 (3H, t, J=7.2Hz), 1.36 (3H, d, J=7.0Hz), 1.37-1.94 (6H, m), 
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3.20-3.31 (2H, m), 3.44 and 3.46 (3H, 2 x b), 4.14-4.23 (1H, m), 
4 58-4.67 and 4.72-4.80 (1H, 2 x m), 6.12-6.19 and 6.38-6.46 (1H, 
2 x m), 7.20-7.38 (3H, m), 7.43-7.50 (1H, m). MS (CD m/e 386 
(MH) + . 

1 .„in ■ TOP thvi -?- ^"--'TT-i -4.b P n7.ndia7PTOn-3-Yn TT-findan-S-Yll 



The amine was prepared as in Example 4 f), from 
l,2-dihydro-5-(cis-2,6-dimethylpiperidm-l-ylVl-metiiyl^- 

10 (O-ethylainmocaxbonyl)ox^ 

(1.41g). , 
The title compound was then prepared from the crude 
amine (l.lg) and 5-aminoindane (0.73g) as described in Example 
40. mp 240°C (dec). W NMR (360MHz, CDC1 S ) 8 0.84-0.94 (3H, 

15 m), 1.25 (3H, d, J=6.8Hz), 1.40-1.84 (6H, m), 1.96 (2H, quin, 
J=7.4Hz), 2.75 (4H, q, J=7.0Hz), 3.33 (3H, s), 3.80-4.14 (2H, m), 
4.93 (1H, d, J=8.6Hz), 6.88 (1H, d, J=8.5Hz), 7.03 (2H, s), 7.29 
(1H, s), 7.33-7.39 (1H, m), 7.48 (1H, d, J=8.0Hz), 7.54-7.64 (2H, 
m), 8.74 (1H, s). MS (CI) m/e 460 [MH] + . Anal. Found C, 69.83; 

20 H, 7.15; N, 14.82. 0^0^.25(^0) requires C, 69.88; H, 
7.28; N, 15.09%. 

frc ftM? T ,T* nhirq i ft? v *™«™ of N-nr^V? a-ffihYdro-5- 

25 ff-Y 11 N-.ra-mf thYlr^ PTlv11 nrea - 

N-[3(i2,S>2,3-Dihydro-5-(4^methoxypiperidin-l- 

yl)-l-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] 
N'-[3-methylphenyl] urea (Example 11) (0.32g) was dissolved in 
4:1 chloroformanethanol (4ml). The enantiomers were 
30 separated as described in Example 5. 

Peak A (135mg). mp 165°C (dec). *H NMR (360MHz, 
D 6 -DMSO) 5 1.42-1.60 (1H, m), 1.63-1.87 (2H, m), 1.94-2.08 (1H, 
m), 2.23 (3H, s), 3.14-3.86 (11H, m), 5.26-5.38 (1H, m), 6.76 (1H, 
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d, J=7.0Hz), 7.08-7.17 (2ft m), 7.22 (1H, brs), 7.28-7.38 (1H, m), 
7.50-7.59 (lft m), 7.70 (lft d, J=8.5Hz), 7.78-7.83 (1H, m), 9.3 + 9 
(1H, brs), 10.54 (lft brs). MS (CD m/e 436 [MH] . 
[a] 25 -265.2° (c=0.16, MeOH). Purity AdB = > 99.5:0.5. 

° Peak B (125mg). mp 165°C (dec), m NMR (360MHz, 
D 6 -DMSO) 8 1.42 -1.60 (lft m), 1.63-1.87 (2H, m), 1.94-2.08 (lft 
m), 2.23 (3H, s), 3.14-3.86 (lift m), 5.26-5.38 (lft m), 6.76 (lft 
d, J=7.0Hz), 7.08-7.17 (2ft m), 7.22 (lft brs), 7.28-7.38 (1H, xn), 
7.50-7.59 (1H, m), 7.70 (lft d, J=8.5Hz), 7.78-7.83 (lft m), 9.41 
(1H, brs), 10.54 (1H, brs). MS (CD m/e 436 tMH]*. 
[a] 25 D +244.2° (c=0.18, MeOH). Purity A:B = 1:99. 

TTCAMPT.tc IP* rMra\ S e P nr^"" " f N-ttf ff fll?,.3-dihvdro- 

N-[3(i?^>2,3-Dihydro-Wcis-2,6-toethylpiperidin-l-yl)-l- 
methyl-2-oxo-lH-l,4-ben2odiazepin-3-yl] N'-[indan-5-yl] urea 
(Example 13) (0.95g) was dissolved in 3:1 cHoi^onnanethanol 
(20ml). The enantiomers were separated as described in 
Example 5. 

Peak A (0.44g). mp 160°C (dec). *H NMR (360MHz, 
D e -DMSO) 8 0.93-1.10 (3H, m), 1.28-2.08 (lift m), 2.70-2.85 
(4H, m), 3.34-3.54 (3H, m), 3.78-4.68 (2H, m), 5.28-5.44 (lft m), 
7.02-7.30 (4H, m), 7.64-7.96 (4H, m), 9.30 (lft brs), 10.18 and 
10.30 (1H, 2 x brs). MS (CD m/e 460 [MH] + . AnaL Found C, 
65.32; H, 7.14; N, 13.73. C^Nfi^ HC1 requires C, 65.38; ft 

6.91; N, 14.12%. W" D - 194 - 4 ° (cs0,50 ' Me0H) * > 
99.5:0.5. 

Peak B (0.45g). mp 159°C (dec). *H NMR (360MHz, 
D e -DMSO) 8 0.93-1.10 (3H, m), 1.28-2.08 (11H, m), 2.70-2.85 
(4H, m), 3.34-3.54 (3H, m), 3.78-4.68 (2H, m), 5.28-5.44 (lft m), 
7.02-7.30 (4H, m), 7.64-7.96 (4H, m), 9.39 (lft brs), 10.20 and 
10.35 (1H, 2 x brs). MS (CD m/e 460 [MHf. Anal. Found C, 
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65.14; H, 7.41; N, 13.52. 0^33^0, ^10.25(^0) 0.1503,0) 
requires C, 65.01; H, 7.17; N f 13.54%. [a]V 183 ' 5 ° (c=0 - 50 ' 
MeOH). Purity AS = 0.7:99.3. 

5 TCYAMPT,E IB - N-r qfB .^2.3-ni^vdTO-M(?iff-2.6- 

a-vii N'-ra-n ifthTirb pnv1 ' 1 Tirea 

10 Prepared as described in Example 4c), from 1-metnyl- 

142 3 4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione (10g) and as- 
2,6^ethylmorpholine (6.5ml). «H NMR (250MHz, CDQ 3 ) 6 
1.10 (3H, d, J=7Hz), 1.24 (3H, d, J=7Hz), 2.40-2.76 (2H, m), 3.20- 
3.88 (8H, m), 4.29 (1H, d, J=12Hz), 7.19-7.39 (2H, m), 7.47-7.60 

15 (2H,m).. 

b) i fl.rahvrirn-5 -K*-9 firfimpthvlTTiornho1iTi-4-vl)-l- 

TT1 f thv1-a-mrimid "-^-1 .4-heTi7iflffi a » p P™- 2 - one 

Prepared as described in Example 4), from l,2-dihydro-5- 
(cis-2 ,6-dunethylmorpholin-4-yl)- l-methyl-3H-l,4- 
20 benzodiazepin-2-one (4.8g). »H NMR (360MHz, D 6 -DMSO) 5 
1.80 (6H, bra), 2.42-2.64 (2H, m), 3.80-4.20 (7H, brm), 7.30 (1H, 
dd, J=7.0 and 7.0Hz), 7.46-7.60 (3H, m), 10.10-10.42 (1H, 2 x 
brs). MS(CDm/e317[MH]+. 

c ) -\ , ? .rHh v H r n.fT .f/.fc-9 R.riimethvlTTiornhn1in-4-Yl)-l- 

2-one 

Prepared as described in Example 4e), from l^-dihydro-5- 
(cis-2,6-dimethylmorpholm^ 

benzodiazepin-2-one (1.5g). *H NMR (360MHz, CDQ 3 ) 5 1.09- 
30 156 (9H, m), 2.52-3.40 (2H, brm), 3.22-3.92 (8H, m), 4.36-4.44 
and 4.70-4.92 (1H, brm), 6.39 (1H, m), 7.24-7.34 (3H, m), 7.53 
(1H, dd, J=7.0 and 7.0Hz). MS (CI) m/e 388 [MH']+. 
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d) ^arff..<?%2.3 -Pib^rn.R-fqc-9fi-^mt»thvlTnnrnholin-4- 

TTlf tftY 1 ^"™ 11 Tirea 

To a solution of the product of part c) (1.52g) in methanol 

5 (80ml) was added 10% palladium on carbon (400mg, 26% (w/w)). 
The mixture was hydrogenated at 40 psi for 2h and then the 
catalyst was filtered off and washed with methanol. The solvent 
was evaporated in vacuo to give the amine (1.06g). 

To a stirred solution of the amine (1.06g) in anhydrous 

10 tetrahydrofuran (10ml) under an atmosphere of nitrogen, at 0°C, 
was added m-tolyl isocyanate (0.45ml) dropwise. After stirring 
at 0°C for 5 min the desired compound (1.45g) was collected by 
nitration and recrystallised from petroltethyl acetate (1:1). mp 
253-255°C. m NMR (360MHz, CDClg) 5 1.11 (3H, d, J=6.2Hz), 

15 1.17 (3H, d, J=6.2Hz), 2.29 (3H, s), 2.41-2.47 (1H, m), 2.59-2.66 
(1H, m), 3.41-3.45 (4H, m), 3.62-3.80 (3H, m), 5.34 (1H, d, 
J=8.0Hz), 6.69-6.73 (1H, m), 6.83 (1H, d, J=7.1Hz), 7.08-7.16 
(3H, m), 7.24-7.35 (3H, m), 7.52-7.57 (2H, m). MS (CD m/e 436 
[MH]+. 



20 



25 



30 



ttcampt.tc 17- M-rafR^ .-q-nihy^rn-R^-methvlpippridin-l- 

a ) -^T.PrnnvlisatffF anhydride 

To a stirred solution of isatoic anhydride (100g) and 
propyl iodide (66ml) in dimethylformamide (600ml) at 0°C, 
under nitrogen, was added sodium hydride (28g of a 55% 
dispersion in mineral oil) portionwise. The mixture was allowed 
to warm to room temperature and stirred for 18h. The solvent 
was then removed in vacuo and the residue partitioned between 
ethyl acetate (1000ml) and water (500ml). The organic phase 
was separated, washed with brine (2 x 500ml), dried (MgS0 4 ) 
and evaporated. The residue was triturated with anhydrous 
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diethyl ether to give the title compound (57g). X H NMR (360MHz. 
CDC1 S ) 8 1.06 (3H, t, J=7:5Hz), 1.75-1.86 (2H, m) f 4.01-4.05 (2H, 
m), 7.17 (1H, d, J=8.5Hz), 7.26-7.32 (1H, m), 7.73-7.78 (1H, m), 
8.17 (1H, dd, J=7.9 and 1.7Hz). MS (CD m/e 205 [M]+. 
5 b) i -2-3 4-t«»*»nii vHro-aH-1 4-hPTizodin?!emn- 

2,5-diQne 

N-PropyUsatoic anhydride (56g) and glycine (20.5g) were 
heated at reflux in glacial acetic acid (375ml), under nitrogen, 
for 5h. The solution was concentrated in vacuo and the residue 

10 partitioned between dichloromethane (1500ml) and saturated 
sodium bicarbonate solution (lOOOml). The organic phase was 
separated, dried (MgSO,) and evaporated to afford an orange 
gum. The gum was cooled to 0°C then triturated with anhydrous 
diethyl ether to give the bis-lactam (47g) as colourless needles. 

15 m NMR (360MHz, CDCI3) 6 0.84 (3H, t, J=7.3Hz), 1.46-1.66 (2H, 

m), 3.52-3.64 (1H, m), 3.70-3.85 (2H, m), 4.18-4.28 (1H, m), 7.22- 

7.36 (3H, m), 7.55 (1H, d of t, J=7.5 and 1.7Hz), 7.90 (1H, dd, 

J=7.8 and 1.7Hz). MS (CI) m/e 219 [MH3+. 

C ) ^-faf7?,.9V2.3-P f^rn.R-(4-inPthv1piT)PridiT)-^-Yl)-2, 

20 ™-i .nmnvi.1^ 1 ^^^^^p^n-B-vii NMa-mrthyl phenyl! 

urea 

Prepared as described in Example 4, steps c>f), from 
l-propyl-l^,3,4-tetrahycb^3H-l,4-benzodiazepin-2,5-dione(30g) 

and 4-methylpiperidine (16.3ml). mp 133-136°C. *H NMR 
25 (360MHz, CDd 3 ) 8 0.79 (3H, t, J=7.4Hz), 0.96 (3H, d, J=6.4Hz), 
1.10-1.75 (7H, m), 2.28 (3H, s), 2.76-3.02 (2H, m), 3.55-3.86 (2H, 
m), 3.91-4.04 (1H, m), 4.23-4.36 (1H, m), 5.35 (1H, d, J=8.2Hz), 
6.79-6.84 (2H, m), 7.11-7.14 (2H, m), 7.24-7.40 (4H, m), 7.51-7.59 
(2H, m). MS (CI) m/e 448 [MH]+. 



30 



fi yAMPT.F, iq- rw»l spnar **™ nf N-rafff flVS 3-dihvdro-5-(4- 
N'-r3-metb y1pbpnv11 urea 
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N-[3(B,S)-2,3-Dihydro-W4-methylpiperidin-l-yl)-2-oxo-l- 
propyl-H-l,4-bemodiazepin-3-yl] N'-[3-methylphenyl] urea 
(1.74g) was dissolved in 9:1 chloroformmethanol (11ml). 440^1 
of this solution was injected onto a dinitrobenzoyl leucine column 
(250 x 20mm i.d., 5um) per min using 95:5:1 
l-chlorobutanemethanoltacetic acid as the mobile phase. Using 
a flow rate of 20ml/min and u.v. detection at 330nm, the two 
enantiomers were efficiently separated and isolated as described 
in Example 5. 

Peak A: (0.68g). mp 167-170°C. *H NMR (360MHz, D 6 - 
DMSO) 5 0.66-1.96 (13H, m), 2.22 (3H, s), 3.00-4.20 (9H, m), 
5.30-5.34 (1H, m), 6.74-6.76 (1H, m), 7.08-7.22 (2H, m), 7.22 (1H, 
s), 7.24-7.40 (1H, m), 7.56-7.62 (1H, m), 7.78-7.98 (3H, m), 9.46- 
9.58 (1H, m), 10.52-10.64 (1H, m). MS (CI) m/e 448 [MH+]. 
[aF D -211.3° (c=0.56, MeOH). Purity A:B = >99.5:0.5. 

Peak B: (0.71g) mp 164-167°C. *H NMR (360MHz, 
DMSO) 8 0.66-1.96 (13H, m), 2.22 (3H, s), 3.00-4.20 (9H, m), 
5.30-5.34 (1H, m), 6.74-6.76 (1H, m), 7.08-7.22 (2H, m), 7.22 (1H, 
s), 7.24-7.40 (1H, m), 7.56-7.62 (1H, m), 7.78-7.98 (3H, m), 9.46- 
9.58 (1H, m), 10.52-10.64 (1H, m). MS (CI) m/e 448 [MH+]. 
[a] 22 !, +201.8° (c=0.57, MeOH). Purity A:B = 2:98. 

ire ample ■Nr.rarR.,<?V2. 1 ?-r^v^n-i.m P thv1-2-oxo-5-(4- 

mf thylphetwll urea 

A solution of 2-<Woro-4-trmuoromethylpyridine (11.6g) in 
glacial acetic acid (70ml), containing 10% palladium on carbon 
(2.4g, 21% (w/w)) was hydrogenated at 40 psi for 4h. 
Concentrated hydrochloric acid (20ml) was added and 
hydrogenation continued for a further lh. The catalyst was 
filtered off and the nitrate evaporated in vacuo to afford 4- 
trifluoromethylpyridinium hydrochloride. 
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The pyridium hydrochloride was dissolved in ethanol (70ml) 
and water (5ml), and hydrogenated at 40 psi at 60°C in the 
presence of 5% rhodium on carbon (4.8g, 41% (w/w)). After 4h 
the catalyst was filtered off and the filtrate evaporated in vacuo. 
5 The residue was azeotroped with toluene (30ml) and then 
triturated with anhydrous diethyl ether. *H NMR (250MHz, D6- 
DMSO) 5 1.62-2.01 (4H, m), 2.56-3.00 (3H, m), 3.18-3.39 (2H, m), 
9.00-9.60 (2H, 2 x brs). MS (CI) m/e 154 [MH]+. 

1 i *).p^ Y ^ r n.i.niPthv1.3-(0-ethvlainiiiocarbQnvl) 

10 nTiTnido-5-(4-^ fltinrnmfithvlT)iTimdin-l-vlV3H-1.4- 
hpn7ndiazeTiin-2-6ne 

Prepared as described in Example 4 steps c>e), from from 
l-methyl-l^,3,4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione 
(ll.lg) and 4-trifluoromethylpiperidine hydrochloride (10.63g). 

15 *H NMR (360MHz, CDd 3 ) 5 1.18 (3H, t, J=7.1Hz), 1.70-.240 (5H, 
m), 2.80-3.04 (2H, br m), 3.22-3.30 (2H, m), 3.45 (3H, s), 3.50- 
4.94 (2H, br m), 6.00-6.10 and 6.35-6.39 (1H, 2 x br s), 7.24-7.38 
(3H, m), 7.53 (IH, d of t, J=7.2 and 1.5Hz). MS (CI) m/e 426 
[MH]+. 

20 C) N-r3fR. 1 <?V2.3- niTivilm-1-m P .t.hv1-2-0X0-5-(4- 

fr?fl,inrnTn P thvlTiin R n^^-i-v1VlH-l .4-henzodiazepin-3-v11 N'-f3- 
^Pthvl^PTivll urea 

The amine was prepared as in Example 4f), from the 
product of part b). The title compound was then prepared from 

25 the amine and m-tolyl isocyanate (490mD as described in 
Example 16d). mp 248-250°C. *H NMR (360MHz, Dg-DMSO) 8 
1.30-2.24 (8H, m), 2.40-3.00 (2H,brm), 3.04-4.20 (5H, brm), 5.22- 
5.40 (IH, brs), 6.75 (IH, d, J=7.2Hz), 7.08-7.17 (2H, m), 7.22 (IH, 
s), 7.24-7.46 (IH, brm), 7.50-7.60 (IH, m), 7.68-7.72 (IH, m), 

30 7.80-8.00 (2H, m), 9.46 (IH, brs), 10.72 (IH, brs). MS (CI) m/e 
474 [MH]+. 
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T7.YAMPT.rc 20; Chi ^ miration nf N-mfR.gV2.3-dihvdro-l- 
mPthvl.^-nTn-R-f^tn fliinrnmRthvlmBPriHin-l-vlVlH-l.^ 
hpn^Hi ay p ? in.3-v11 TNf-.f^Pttnv^hpnvn urea 

N-[3(JJ,S)-2,3-Dihydro-l-inethyl-2-oxo-W4-trifluoro 
5 meihylpiperidin-l-yl)-lH-l,4-benzodiazepin-3-yl] N'-[3- 
methylphenyl] urea (1.44g) was dissolved in 9:1 
chlorofornrmethanol (20ml). 1.5ml of this solution was injected 
onto a dinitrobenzoyl leucine column (250 x 20mm i.d., 5um) per 
run using 95:5:1 l-chlorobutane:methanol:acetic acid as the 

10 mobile phase. The two enantiomers were efficiently separated 
and isolated as described in Example 5. 

Peak A (704mg) mp 185-188°. »H NMR (360MHz, D6- 
DMSO) 5 1.30-2.24 (8H, m), 2.40-3.00 (2H, m), 3.04-4.20 (5H, 
brm), 5.22-5.40 (1H, brs), 6.75 (1H, d, J=7.2Hz), 7.08-7.17 (2H, 

15 m), 7.22 (1H, s), 7.24-7.46 (1H, brm), 7.50-7.60 (1H, m), 7.68-7.72 
(1H, m), 7.80-8.00 (2H, m), 9.46 (1H, brs), 10.72 (1H, brs). MS 
(CI) m/e 474 [MH]+. [a]^ -227.7° (c=0.53, MeOH). 

Purity A:B = >99.5:0.5. 

Peak B (0.71g) mp 185-188°C. *H. NMR (360MHz, CDa 3 ) 8 

20 1.44-1.62 (1H, m), 1.66-1.98 (3H, m), 2.08-2.22 (1H, m), 2.29 (3H, 
s), 2.58-3.40 (2H, m), 3.43 (3H, s), 3.58-3.68 (1H, m), 4.01-4.09 
(1H, m), 5.30 (1H, d, J=7.9Hz), 6.59 (1H, d, J=7.8Hz), 6.95 (1H, 
brs), 7.05-7.08 (1H, m), 7.14 (1H, dd, J=7.8 and 7.8Hz), 7.23-7.34 
(3H, m), 7.52-7.56 (2H, m). MS (CI) m/e 474 [MH]+. [<xF D 

25 +211° (c=0.52, MeOH). Purity A:B ■ 2:98. 

ttcampt.f, 21 r N-fp rff ■<?%2.3-Dihvrirn-5-(2.2-dimethvlpiperidin- 

1.v1V1.TnPt.hv1-2-OT n-lTT-1 ■4-henzodiflSRT)in-3-vVI N^3- 
mPtTivlnTiPnyll urea 
30 a) fi fi-nimethvlnmeridm-2-one 

To a solution of 2-2-dimethylcyclopentanone (2g) in formic 
acid (97%, 27ml) was added portionwise hydroxylamine-O- 
sulphonic acid (3.02g) over a period of 10 min. The mixture was 
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heated at reflux for 5h. After cooling, ice was added and the 
mixture neutralised with sodium hydroxide solution (4M, 
-200ml) and then extracted with dichloromethane (4 x 50ml). 
The combined organic layers were dried (NajSOJ and the 

5 solvent evaporated in vacuo. The residue was chromatographed 
on silica gel using a gradient of 0 to 20% ethyl acetate in 
dichloromethane, followed by 10% methanol in dichloromethane 
as eluant, to obtain a colourless solid. This was triturated with 
hexane to afford the title compound (0.43g). mp 128-131°C. *R 

10 NMR (360MHz, CDCI3) 8 1.25 (6H, s), 1.64-1.68 (2H, m), 1.80-1.88 
(2H, m), 2.31 (2H, t, J=6.6Hz), 5.82 (1H, br s). MS (CI) m/e 128 

[MH]+. 

b) ? 9.r>imfithvlT)iperidine 

To a solution of lithium aluminium hydride in diethyl ether 
15 (66ml of a 1.0m solution) under nitrogen at reflux, was added a 
suspension of 6,6-dimethylpiperidin-2-one (4.2g) in anhydrous 
diethyl ether (120ml) portionwise over a period of 15 min. The 
mixture was heated at reflux under nitrogen for 5h, then cooled 
to 0°C. Water (2.5ml) was added dropwise, followed by aqueous 
20 sodium hydroxide (2.5ml of a 4N solution) and water (7.5ml). 
The resultant granular solid was removed by filtration, the 
filtrate dried (Na 2 S0 4 ) and evaporated. The pale yellow oil was 
distilled under reduced pressure to afford the title piperidine 
(2.7g). bp 70 o C/60mmHg. *H NMR (360MHz, CDCI3) 5 1.13 (6H, 
25 s), 1.36-1.50 (4H, m), 1.53-1.62 (2H, m), 2.83-2.87 (2H, m). MS 

(CI) m/e 114 (MH)+. 

o\ r 9.rahvrfro- P -r9. 9.ri^^ 
f ^vl a minnr a rhonv n^TniHn-3H-1 4-hpr.7,odi37ePin-2-one 

Prepared as described in Example 4 steps c) to e), from 
30 i-methyl-l,2,3,4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione 

(4.54g), and 2,2-dimethylpiperidine (2.7g). W NMR (360MHz, 
CDCI3) 5 1.20 and 1.25 (3H, 2 x t, J=7.3Hz), 1.43-1.44 (3H, m), 
1.55-1.82 (9H, m), 2.93-3.04 (1H, m), 3.19-3.30 (3H, m), 3.43-3.46 
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(3H, m), 6.02-6.08 and 6.26-6.32 (1H, m), 7.18-7.34 (2H, m), 7.44- 

7.52 (2H, m). MS (CI) m/e 386 [MH]+. 

^ m.raf 7? ,<7%2■. ^ -Pi^v^rn.S.f2 , ?-HiTnPthv1T^ipe^iri^r^-^ -vl VI- 

mPt.y.vi.2.oxo-iT T-i nf"™* a * p ™"- 3 - v11 — wvff-mfiMphgn7i 3 
5 urea 

The amine was prepared as in Example 4f), from the 
product of part c) (2.3g). The title compound was then prepared 
from the crude amine and ro-tolyl isocyanate (0.78ml) as 
described in Example 6b). mp 235«C (dec.). »H NMR (360MHz, 

10 CDC1 3 ) 8 1.42-1.66 (9H, m), 2.29 (3H, s), 2.80-2.98 (2H, m), 3.42 
(SH, s), 5.20 (1H, d, J=7.9Hz), 6.42-6.50 (1H, m), 6.70-6.86 (2H, 
m), 7.06-7.16 (2H, m), 7.18-7.28 (3H, xn), 7.45-7.52 (1H, m), 7.69 
(1H, dd, J=7.8 and 1.6Hz). MS (CI) m/e 434 [MH]+ Anal. 
Found: C, 69.13; H, 7.23; N, 16.08. Cjb^NjOj requires: C, 

15 69.26; H, 7.21; N, 16.15% 

TTC AMPLE 22: ™r*1 RP naration of N-KWff flV?,.fl-dihydro-5- 
C>. S.rtimPt.hvlTripe j'""- 1 -vl Vl-tnPthv1-?rOyO-lH-1.4- 
hpnr^i fl r.Pnin-?- Y n MUR.^athvlphenvll urea 

N-[3(i2,S)-2 > 3-(iihydro-5-(2,2-dimethylpiperidin-l-yl)-l- 

20 methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[3-methylphenyl] 
urea (1.8g) was dissolved in 9:1 chloroformmethanol (12ml). 
400ul of this solution was injected onto a dinitrobenzoyl leucine 
column (250 x 20mm i.d., 5um) per run using 90:10:1 1- 
chlorobutane:methanol:acetic acid as the mobile phase. The two 

25 enantiomers were efficiently separated and isolated as described 
in Example 5. 

Peak A (0.8g). mp 150°C (dec). *H NMR (360MHz, d 6 - 
DMSO) 8 1.17-1.80 (12H, xn), 2.23 (3H, s), 2.72-3.82 (5H, xn), 
5.10-5.28 (1H, m), 6.74 (1H, d, J = 7.0Hz), 7.06-7.36 (4H, m), 
30 7.42-7.58 (1H, m), 7.61-7.98 (3H, m), 9.42 (1H, brs). MS (CI) m/e 
434 [M+l]+. [aPn -423.1° (c=0.68, MeOH). Purity A:B = > 
99.5:0.5. 
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Peak B (0.8g). mp 150°C (dec:). *H NMR (360MHz, dV 
DMSO) 5 1.12-1.83 (12E n), 2.23 (3H, s), 2.83-3.70 (5H, m), 
5.08-5.30 (1H, m), 6.74 (jui- d, J = 6.9Hz), 7.04-7.31 (4H, m), 
7.40-7.57 (1H, m), 7.62-7.96 (3H, m), 9.37 (1H, brs). MS (CI) m/e 
5 434 [MH] + . [<xF D +420.5° (c=0.67, MeOH). Purity A& = 
1.3:98.7. 

EXAMPLE! 23: TJ.rafff..«?V2.3- nihvHro-1-TnRtliv1-2-oxo-5-(CTS- 

10 mntfivlptiRnvIl urea 

a) 7 , 9-nihvrirn-l .^Pt>iv1-3-fd-pthvlRTninor3rbonvl)QximidQr 

Prepared as described in Example 4 steps c)-e) from 1- 
methyl-l,2,3,4-tetrahydro-3H-l,4-benzodiazepin-2 f 5-dione (5g) 
15 and c£s-2,4,6-trimethylpiperidine (11.7g). *H NMR (360MHz, 
CDC1 3 ) 5 0.92-1.50 (14H, m), 1.68-2.23 (3H, m), 3.16-3.30 (2H, 
m), 3.41-3.47 (3H, m), 3.82-3.88 and 4.07-4.18 (1H, m), 4.54-4.76 
(1H, m), 6.13-6.20 and 6.32-6.45 (1H, m), 7.18-7.38 (3H, m), 7.42- 

7.50 (1H, m). MS (CI) m/e 400 [MH]*. 
20 b) N.r3f7?.5?V2.3-T)ihvdrn-l-m pt>iv1-2-oTO-5-(fits-2.4.6- 

triTnPt.hvlpipp ridi^-1 -vl V1H-1 4-bRnzodiazeT?in-3-Yl1 NH2= 

mP t>iYl r hpnvn urea 

The amine was prepared as in Example 4f) from the product 

of part a). The title compound was then prepared from the crude 
25 amine and m-tolyl isocyanate (0.8ml) as described in Example 

6b) and recrystallised from ethyl acetate: dichloromethane (9:1). 

mp 223-225°C. W NMR (360MHz, CDC1 3 ) 8 0.76-1.18 (11H, m), 

1.55-1.90 (3H, m), 2.22 (3H, s), 3.29-3.38 (4H f m), 3.56-3.72 (1H, 

m), 4.97 (1H, d, J = 8.3Hz), 6.71 (1H, d, J = 7.0Hz), 7.05-7.13 
30 (3H, m), 7.16 (1H, s), 7.35 (1H, t, J = 7.0Hz), 7.55 (1H, d, J = 

7.9Hz), 7.61-7.65 (2H, m), 8.85 (1H, s). MS (CI) m/e 448 [MH>. 

Anal. Found: C, 70.00; H, 7.49; N, 15.45. C 26 Hg3N 5 0 2 requires: C, 

69.77; H, 7.43; N, 15.65%. 
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EXAMPLE 24: Hhiral separation of N-r3ffi!.>?)-2,3-dihYdrP-V 
mBt.hv1-2-oyn-S.^ -2.4.fi-trimethvIpiT3eridin-l-vI)-lH-1.4- 

hfin g nHia7. fi nin-3-vn NVfl-methvIphenvll urea 

N-[3(l?,S)-2,3-Dihydro-l-methyl-2-oxo-5-(as-2 f 4,6-trimethyl 

5 piperidin-l-yl)-lH-l,4-benzodiazepin-3-yl] N'-t3-methylphenyl] 
urea (1.25g) was dissolved in 9:1 chloroformtmethanol (20ml). 
The enantiomers were separated as described in Examp le 5. 

Peak A (0.59g). mp 170°C (dec). X H NMR (360MHz, D 6 - 
DMSO) 8 0.84-1.74 (11H, m), 1.80-2.32 (6H, m), 3.28-3.84 (4H, 

10 m), 4.14-4.48 (1H, m), 5.25-5.44 (1H, m), 6.75 (1H, d, J = 7.1Hz), 
7.08-7.36 (4H, m), 7.50-7.62 (1H, mj, 7.66-7.94 (3H, m), 9.45 (1H, 
brs), 10.16 (1H, brs). MS (CI) m/e 448 [MH]+ Anal. Found: C, 
60.42; H, 7.02; N, 13.35. C 26 H33N 5 0 2 .HC1.1.75 (H 2 0) requires C, 
60.57; H, 7.33; N, 13.58%. [aF D -138.8° (c=0.64, MeOH). Purity 

15 A:B = > 99.5:0.5. 

Peak B (0.53g). mp 170°C (dec). VH. NMR (360MHz, D 6 - 
DMSO) 5 0.84-1.73 (11H, m), 1.80-2.30 (6H, m), 3.32-3.84 (4H, 
m), 4.16-4.46 (1H, m), 5.24-5.46 (1H, m), 6.75 (1H, d, J = 7.1Hz), 
7.07-7.18 (2H, m), 7.20-7.34 (2H, m), 7.50-7.63 (1H, m), 7.66-7.94 

20 (3H, m), 9.45 (1H, brs), 10.14 (1H, brs). MS (CI) m/e 448 [MH]+. 
Anal. Found: C, 62.14; H, 7.10; N, 13.60. C2gH33N5O2.HCl.H2O 
requires C, 62.20; H, 7.23; N, 13.95%. [aF D +138.3° (c=0.65, 
MeOH). Purity A:B = < 0.5:99.5. 

25 EXAMPLE 25: N-r3rR.,9)-2.3-nihvdrn-5-(3 .3-dimethvlpiperidin- 

l-vlVl-methvl-2-oxo-lH-1-4-hfinzodia 7.finin-3-vn N'^-methyl 

phenvll urea 

a) 1.2-Dihvdro- 5-f3-3-dimethv1pinRridin-l-vlVl-methvl-3- 
n-rimidn-3H.1.4-hf»n7odiazepin-2-one 
30 Prepared as described in Example 4, steps c) and d) from 1- 

methyl-l,2 f 3,4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione 
(16.7g) and 3,3-dimethylpiperidine (lO.Og). J H NMR (360MHz, 
D 6 -DMSO) 6 0.69 (3H, s), 0.82 (3H, s), 1.28-1.45 (3H, m), 1.62- 
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1.80 (1H, m), 2.75-3.00 (3H, m), 3.30 (3H, s), 3.50-3.60 (1H, m), 
7.25-7.30 (1H, m), 7.40-7.60 (3H, m), 9.95 (1H, br s), 10.20 (1H, 
br s). TLC (10% MeOH/dichloromethane: silica) Rf = 0.40. 

b) K.r.yR^.fl -nihvrirn-fi-faa-Hinifithvlmperidin-l-vl)-!- 

5 TnPthv1.2.nTn.1T T-14-hpn^Hi a 7 ;eP in-3-vn NHfrmfithvlphenYll 

urea 

l^-Dihydro-5-(3,3-dimethylpiperidin-l-yl)-l-niethyl-3-(0- 
ethylanunocarbonyl)oxiimdo-3H-l,4-bemodia2epin-2-one (11.4g) 
was prepared as described in Example 4e) from the product of 

10 part a). The amine was prepared as in Example 4f) from 1,2- 
6Uhy(ko-5-(3,3-dimethylpiperidin-l-yl)-l-methyl-3-(0- 
ethylamino-carbonyl)oximido-3H-l,4-benzodiazepin-2-one 
(11.4g). The title compound was then prepared from the crude 
amine (8.5g) and m-tolyl isocyanate (4ml) as described in 

15 Example 6b). mp 213-215°C. *H NMR (360MHz, CDC1 3 ) 5 0.71 
(3H, s), 0.85 (3H, s), 1.30-1.47 (3H, m), 1.64-1.80 (1H, m), 2.22 
(3H, s), 2.75-2.82 (1H, m), 2.84-3.00 (2H, m), 3.31 (3H, s), 3.50- 
3.60 (1H, m), 4.95 (1H, d, J = 8.4Hz), 6.70 (1H, d, J = 6.9Hz), 
6.99-7.00 (1H, m), 7.02-7.20 (3H, m), 7.34-7.40 (1H, m), 7.50-7.70 

20 (3H,m),8.80(lH,m). 

EXAMPLE 26: Hhiral separation of N-r3(/e.S)-2.3-dihYdro-5- 
r3.3.rfimethv1niperiHin-1-vn-l-mflthv1-2-0X0-lH-1.4- 
hengndiflzenin.3-vn N'-rfl-methvlphenvn urea 

25 (-)-N-[2,3-dihy<iro-(3,3-dimethylpiperidin-l-yl)-l-methyl-2- 
oxo- 1H- 1 ,4-benzodiazepin-3-yl] N'-[3-methylphenyl] urea was 
prepared from the racemate analogously to Example 5. *H NMR 
(360MHz, D 6 -DMSO) 5 0.56 (3H, s), 0.81 (3H, s), 1.40-1.90 (4H, 
m), 2.24 (3H, s), 3.17 (1H, d, J = 11.8Hz), 3.22-3.60 (2H, m), 3.41 

30 (3H, s), 4.00-4.10 (1H, m), 5.41 (1H, d, J = 6.7Hz), 6.77 (1H, d, J 
= 8.2Hz), 7.08-7.18 (3H, m), 7.23 (1H, s), 7.34 (1H, d, J = 6.7Hz), 
7.58 (1H, t, J = 7.3Hz), 7.79 (1H, d, J = 7.6Hz), 7.78-7.95 (2H, m), 
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9.26 (1H, s), 10.50 (1H, m). MS (CI) m/e 434 [MH]*. Purity A:B 
99.5:0.5. [ocP D -86.3° (c=0.75, CH 2 C1 2 ). 

EXAMPLE 27: N-rrtRSl2.3-Dih^ 
5 l-vlV2-oxo-l-r2.2.2-trifliior nPthvlVlH-1.4-benzodiazepin-3-vl1 N'- 
(3-methvlphenvl) urea 

a) Methvl 2-rN-f2-hrnmQace tvl)-N-f2.2.2-trifluoroethvI)1 

aminobenznate 

A solution of methyl anthranilate (98.3g) and trifluoroethyl 

10 trichloromethanesulphonate (91.5g) in m-xylene (200ml) was 
heated at reflux for 3h under nitrogen. The reaction mixture 
was allowed to cool overnight, then filtered from a white solid, 
washing well with diethyl ether. The combined filtrates were 
evaporated in vacuo and the residual oil purified by flash 

15 chromatography (silica gel, 10% diethyl ether/hexane) to give 
methyl 2-|^-(2,2,2-trifluoroethyl)]aminobenzoate, contaminated 
with trifluoroethyl trichloromethanesulphonate. To a solution of 
this mixture (35.8g) in dichloromethane (150ml), cooled to 1°C 
under nitrogen, was added dropwise bromoacetyl bromide 

20 (10.1ml), keeping the temperature below +3°C. The reaction 
mixture was stirred at 0 ± 3°C for 12 min, then 4N NaOH 
solution (33.4ml) was added dropwise over 18 min. The cooling 
bath was removed and the reaction mixture was stirred at room 
temperature for 4h. More bromoacetyl bromide (1.6ml) was 

25 added dropwise and the mixture was stirred for a further 6h. 
After leaving to stand overnight, the organic layer was 
separated, washed with 10% citric arid (30ml), brine (30ml), 
saturated potassium carbonate solution (30ml) and brine (30ml), 
dried (NajSO^ and evaporated in vacuo to leave a yellow oil. 

30 This was purified by flash chromatography (silica gel, 20-25% 
EtOAc/petroleum ether) to afford the title compound (27.4g). J H 
NMR (CDC1 3 ) 5 3.58 (1H, d, J = 11.4Hz), 3.64 (1H, d, J = 
11.3Hz), 3.83 (1H, m), 3.90 (3H, s), 4.79 (1H, m), 7.49 (1H, d, J = 
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7.8Hz), 7.57 (1H, t of d, J = 7.6 and 1.3Hz), 7.68 (1H, t of d, J = 
7.6 and 1.7Hz), 8.09 (1H, dd, J = 7.8 and 1.6Hz). MS (CI+, NH 3 ) 

m/e 373/371 (M+NH 4 K 

b) 1 2.3.4-Tfltra} ]Y^rn.1-r2.2.2-trifliiomethvn-3H-1.4- 

henzodiazepin-2.fi-dione 

Ammonia gas was bubbled into a solution of the product of 
part a) (27.3g) in anhydrous methanol (150ml) for 4h, keeping 
the temperature at +4 ± 9°C. The reaction mixture was allowed 
to stand open overnight then nitrogen was bubbled through the 
solution for lh. The solvent was removed in vacuo and the 
residue stirred with 5% MeOH/CH 2 Cl 2 . The solid was filtered 
off, washed well with more 5% MeOH/CH 2 Cl 2 , and the combined 
filtrates were purified by flash chromatography (silica gel, 3-5% 
MeOH/CH 2 Cl 2 ) to give the title compound (15.2g). *H NMR 
(CDC1 3 ) 8 3.87 (2H, m), 4.19 (1H, m), 5.03 (1H, m), 6.84 (1H, br 
s), 7.29 (1H, d, J = 8.3Hz), 7.42 (1H, t of d, J = 7.6 and 0.8Hz), 
7.60 (1H, t of d, J = 7:6 and 1.6Hz), 7.93 (1H, dd, J = 7.8 and 
1.6Hz). MS (CI+, NH 3 ) m/e 259 [MH]+. 

c) 1 .2-nihvdro -S-^ 4-riimet.hv1mperidin-l-vlV3-(0- 
ethvlaminoca rhnnvl )n*imido-1 -(2.2.2-trifhloroethyl)-3H-L4- 
henzndiazepin-2-one 

Prepared by the procedure of Example 4, steps c)-e) from 
the product of part b) (18.0g) and 4,4-dimethylpiperidine (3.51g). 
m NMR (CDC1 3 ) 5 0.97 and 1.05 (6H, 2 x br s), 1.10 and 1.13 
(3H, 2 x t, J = 7.3Hz), 1.16-1.26 (4H, m), 3.25 (2H, m), 3.39-4.11 
(5H, m), 5.24-5.42 (1H, m), 6.16 and 6.33 (1H, 2 x br t), 7.31-7.56 
(4H,m). MS(CI + ,NH 3 )m/e454[MH3*. 

d) N.r3fR.5?>-2.3-r)ibvdro-5.f4 .4-diTnethvlpiperidin-l-vl)-2- 

nTn-1-f2.2.2-tri f1iinrnPthvn.lP-14-hftT1Z0diazePin-3-Yn NHSi 

mfttrhYlphfiBYl) urea 

Following the procedure of Example 4f), the product of part 
c) (450mg) was hydrogenated to give 3-amino-l,2-dihydro-5-(4,4- 
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dimethylpiperidin-l-ylJ-l^^^-trifluoroethylJ-SH-l^ 
benzodiazepin-2-one (313mg). This was dissolved in anhydrous 
tetrahydrofuran (6ml) under nitrogen and cooled with an 
ice/water bath before adding m-tolyl isocyanate (0.110ml) 
5 dropwise. The mixture was stirred for 40 min before removing 
the cooling bath and stirring for a further hour. The solvent was 
removed in vacuo and the residue triturated with diethyl ether 
(10ml) to afford the title compound (347mg); mp 236-239°C. : H 
NMR (CDC1 3 ) 5 0.96 (6H, s), 1.30-1.50 (4H, m), 2.29 (3H, s), 3.30 

10 (4H, m), 4.08 (1H, m), 5.23 (1H, m), 5.38 (1H, d, J = 8.2Hz), 6.46 
(1H, br d, J = 7.9Hz), 6.84-6.88 (2H, m), 7.08-7.17 (2H, m), 7.21 
(1H, s), 7.34-7.37 (2H, m), 7.53-7.58 (2H, m). MS (CI+, NH 3 ) m/e 
502 [MH]+. Anal. Found: C, 61.21; H, 5.88; N, 13.19% 
C 26 H 30 F 3 N 5 O 2 .0.6JI 2 O.0.1 C 4 H 8 0 requires: C, 61.03; H, 6.21; N, 

15 13.48%, 

EXAMPLE 28: Hhiral separation of N-r3ffl.j?V2.3-Hihvdro.R- 
(4.4.dimethvlpiperidin.1-vlV2-OTO-l-f2.2.2.trifluoroethvn-1H.1.4- 
benzodiagepin-S-vll N'-m-methvlphenvll urea 

20 A solution of N-[3(fl,S)-2,3-dihydro-5-(4,4- 

dimethylpiperidin-l-yl)-2-oxo-l-(2,2,2-trifluoroethyl)-lH-l,4- 
bromodiazepin-3-yl] N'-[3-methylphenyl]urea (330mg) in 50% 
CH&a/EtOH (5ml) was injected in 0.5ml volumes onto a 
dinitrobenzoyl leucine column (250 x 20.4mm i.d., 5um), eluting 

25 with 50% ethanol/hexane at 20ml/min. The fractions containing 
each enantiomer were separately evaporated in vacuo, the 
residues were redissolved in filtered dichloromethane (10ml) and 
ethereal hydrogen chloride (2ml) was added. The solvents were 
then removed in vacuo and the residues triturated with diethyl 

30 ether (5ml) to give: 

Peak A. HC1 salt (134mg); mp 153-158°C; iH NMR (d 6 - 
DMSO) at 353K: 5 0.98 (6H, s), 1.26-1.51 (4H, m), 2.23 (3H, s), 
3.41-3.63 (4H,~br m ), 4.73 (1H, m), 5.15 (1H, m), 5.35 (1H, m), 
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6.75 (1H, d, J = 7.1Hz), 7.06-7.20 (4H, m), 7.59 (1H, m) f 7.78-7.85 
(3H, m), 9.16 (1H, br s). MS (CP, NH 3 ) m/e 502 [MH]*. [aP D = 
-195.5° (c=0.2, MeOH). Purity A:B = > 99.5:0.5. Anal. Found: C, 
55.83; H, 6.04; N, 11.93%. CjeHaoFsNA-HCl.l^ H 2 0 0.06 
5 C 4 H 10 O. requires C, 55.48; H, 6.11; N, 12.33%. 

Peak B. HC1 salt (128mg); mp 145-151°C; *H NMR (dV 
DMSO) at 353K same as for Peak A. MS (CI*, NH 3 ) m/e 502 
[MH] + - [ap D = +204° (c=0.2, MeOH). ee = 99%. Anal. Found: C, 
56.67; H, 5.86; N, 12.29%. 0^^3^02^01.0.8 H 2 0: requires 
10 C, 56.53; H, 5.95; N, 12.68%. 

EXAMPLE 29: N-r3(ff..<?).2.3-D ihvriro.5-r4.4-dimethvlpiperidin- 

l-vl)-l-ethvl-2-nyr)-lH-1.4-hRTi7ndiazepin-3-vl1 N'-^-methYl 

phenyl! urea 

15 a) 1.2.Dihvdro.5- U.4.di m ethvl r ipf>ridin-l-vlVl-ethvl-3.(0. 

ethvlanrinncarhmri vl )oximirio-3H-l .4.-nen?:ndiazepin-2-one 

Prepared as described in Example 4, steps c) to e) from 1- 

etnyl-l,2,3,4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione (18g) 

and 4,4-dimethylpiperidine (lOg). J H NMR (360MHz, dg-DMSO) 
20 8 0.9-1.20 (16H, br m), 2.94-3.03 (2H, m), 3.1-3.96 (5H, br m), 

4.26 (1H, m), 7.2-7.7 (5H, m). 

b) N-r3ffi..S)-2.3.Dihvdro.5-(4.4-diniethvlpiperidin-l-vl)-l- 

ethvl-2-oTo-5-f4.4-dimethvlpiperidin-l-vlVlH-1.4-benzodiazepin- 

3-vll N'-r3-methvl phenyl! urea 
25 The amine was prepared as in Example 4f) from the product 

of part a) (5.2g). The title compound was then prepared from the 

amine and m-tolyl isocyanate (1.6ml) as described in Example 

16d) and recrystallised from petroleum ether. 

30 EXAMPLE 30: Ohiral separation of N-r3(J?.S)-2.3-dihvdro-5- 
(4.4-dimethylpiperidin-l-vl)-l-ethvl-2-oxo-lH-1.4-benzodiazepin- 
3-vD N'-rS-methvlphenvll urea 
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N-[3(J?,S)-2,3-dihy(fro-5-(4,4-dim^ 
ethyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-fS-methylphenyl] urea 
(2.4g) was dissolved in 9:1 chloroform:methanol (20ml). 1ml of 
this solution was injected onto a dinitrobenzoyl leucine column 
(250 x 20mm Ld., 5jiM) per run using 96:3:1 chlorobutane: 
methanol:acetic acid as the mobile phase. Using a flow rate of 
20ml/min and u.v. detection at 330nm, the two enantiomers were 
efficiently separated. The fractions containing enantiomer A 
were combined and evaporated under reduced pressure. The 
residue was partitioned between ethyl acetate (50ml) and 
potassium carbonate solution. The organic phases were 
separated, dried (MgS0 4 ), filtered and evaporated under reduced 
pressure to give a foam. 

Peak A was purified using the Gilson Prep HPLC using 3:2 
acetonitrile/water (containing 0.1% TFA) as mobile phase. The 
solution containing the desired product was evaporated under 
reduced pressure to remove the acetonitrile. The aqueous 
solution was basified with sodium carbonate and extracted with 
ethyl acetate (3 x 100ml). The ethyl acetate extracts were 
combined, dried (MgS0 4 ), filtered and evaporated to give a foam 
(0.45g). The foam was reaystallised from diethyl ether (0.28g). 
mp 211-213°C. Found: C, 69.82; H, 7.24; N, 15.60. C 26 H33N 5 0 2 
requires C, 69.77; H, 7.43; N, 15.65. *H NMR (360MHz, CDC1 3 ) 5 
0.95 (6H, s), 1.09 (3H, t), 1.31 (2H, m), 1.47 (2H, m), 2.28 (3H, s), 
3.2 (4H, br m), 3.68 (1H, m), 4.33 (1H, m), 5.30 (1H, d), 6.74 (1H, 
d), 6.80 (1H, d), 7.07-7.37 (6H, m), 7.52 (2H, m). 

EXAMPLE 31: N-r3rJ?.gV5-f3-AzabicvcIor3.2.21nonan-3-vlV 
2,3^dihvdro-l-methv^2-oxQ-lH-1.4 -benzQdiazepin-3^vn-N , - 
te-methvlph envn urea 
Method A 

a) fi-f3-Az a hicv dor3.2.21nnn a n-3-vl)-1.3-dihvdro-2H- 
l-methvl-3-oyimido-1.4-benzodiazepin-2-one 
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Prepared analogously to Example 4, steps c) and d) from 
l-methyl-l,2,3,4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione 
(lO.Og) and 3-azabicyclo[3.2.2]nonane (6.89g). mp 220-222°C. 
'H NMR (360MHz, CDCy 5 1.30-2.30 (10H, m), 3.32-3.40 (1H, 
5 m), 3.45 (3H, s), 3.47-3.54 (1H, m), 3.74-3.80 (1H, m), 4.66-4.73 
(1H, m), 7.20-7.35 (3H, m), 7.49 (1H, ddd, J 1 = J 2 = 7Hz, J 3 = 
1Hz). Found: C, 66.31; H, 6.93; N, 17.07. C^flJX 4 0 2 requires C, 
66.24; H, 6.79; N, 17.17%. 

b) SfR.S VAroino-5-( 3-azahicvclor3 .2.21nonan-3-vl)» 

10 1.3-dihvdro-l -Tnftt.hvl-2H-1 .4-benzodiazepin-2-one 

The foregoing oarime (6.68g) was hydrogenated over 5% 
rhodium on carbon (6.7g) in methanol (670ml) at 40 psi and 60°C 
for 6.5 hours. The mixture was filtered then evaporated to give 
the crude amine which was used immediately in the next step. 

15 c) N-r3fR.RV5-(3 -AMhirvdor3.2.21nonan-3-vl)-2.3- 

dihvdro-l-methv 1-2-nxo-lH-1.4-benzodiazeT)in-3-vn-N-r3- 
methvlphenvll urea 

m-Tolyl isocyanate (3.17ml) was added to an ice cold 
solution of the foregoing amine (6.4g) in anhydrous 

20 tetrahydrofuran (70ml) then left standing at 4°C for 16 hours. 
The solution was evaporated and the residue partitioned 
between potassium carbonate solution (100ml) and 
dichloromethane (200ml). The organic layer was separated and 
the aqueous re-extracted with dichloromethane (5 x 100ml). The 

25 combined organics were dried (sodium sulphate) then evaporated 
and the crude product crystallised from dichloromethane to 
afford the title compound (1.55g). mp > 242°C (dec). *H NMR 
(360MHz, CDC1 3 ) 6 1.54-2.04 (10H, m), 2.29 (3H, s), 3.26-3.40 
(2H, m), 3.42 (3H, s), 3.52-3.60 (2H, m), 5.28 (1H, d, J = 8Hz), 

30 6.44 (1H, d, J m 8Hz), 6.80-6.84 (2H, m), 7.07-7.16 (2H, m), 
7.22-7.33 (3H, m), 7.47-7.55 (2H, m). Found: C, 63.39; H, 6.65; 
N, 14.15. C H„NO,. 2H O.0.15CHC1, requires C, 63.54; H, 
7.20; N, 14.17%. 
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Msthnd B 

a) B-fa-Amhievel pra 9. Slnnnan-fl-vD-l a.Hihvdro-2H- 
1.mPthv1.3-fO -ffithv1™ino^rhnnvnnTimidnV1.4-hftn7:odiazePin- 

2- one 

5-(3-Azabicyclo[3.2.2]nonan-3-yl)-l,3-dihydro-2H-l-methyl 
-3-oximido-l,4-benzodiazepin-2-one (5.17g) and ethylisocyanate 
(1.9ml) were heated at 60°C in anhydrous tetxahydrofuran 
(200ml) for 18 hours. The solvent was evaporated and the 
residue was purified by column chromatography on silica using 
dichloromethane _ 1% methanol/dichloromethane to afford a 
cream foam (5.53g, 90%, mixture of E/Z isomers), mp 168°C. 'H 
NMR (360MHz, CDCy 5 1.10 and 1.12 (3H, each t, J=7Hz), 
1.24-1.96 (9H, m), 2.16-2.28 (1H, m), 3.12-3.36 (3H, m). 3.38-3.52 
(1H, m) overlapped with 3.44 and 3.45 (3H, each s), 3.58-3.70 
(1H, m), 4.56-4.78 (1H, m), 6.13-6.22 and 6.36-6.44 (1H, each m), 

7.18-7.52 (4H, m). 

b) a(R.^.Amino- S-ra-a7 a bicvclor3.2.21nonan-3-vl)- 

1 .3.rfihvrfro-l-TnPt.hvl-2H-l 4-heTi7odiazepin-2-one 

5-(3-Azabicyclo[3.2.2]nonan-3-yl)-l,3-dihydro-2H-l-methyl- 

3- (0-(ethylaminocarbonyl)oximido)-l,4-benzodiazepin-2-one 

(5.4g) was hydrogenated at 40 psi in methanol (500ml) over 10% 

palladium on carbon (1.8g) for 3 hours at room temperature. 

The mixture was filtered then evaporated to dryness to afford 

the title amine (4.45g) 

c) N.rfi(R. t '?VR-(3- A7phi(rvrfor3.2.21nonan-3-vl)-2.3- 

-me thvl-2-o*o-lH-1 ^-henzodiazemn-a-vll-N'-rS- 
mPthvlnhenvn urea 

The foregoing amine (4.45g) in anhydrous tetrahydrofuran 
(15ml) was treated with m-tolylisocyanate (1.9ml). After 
standing for 10 minutes the precipitate was collected to afford 
the title compound free base (4.90g) which had the same 
chromatographic and spectroscopic characteristics as the product 
obtained using Method A. 
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T^YAMPTiE 33- N-r3rR.SV2.3-Dihvdro-5-((lS.4SV5-methvl-2.5- 

dia2abicvclor2.2.nheptan-2-vl)-2-oxo-l-T}ropvl-lH-1.4- 

benzodiazepin-fl-vll-^rs-methvlphenvllurea 

a) L3-PihYdro-5-f^ 
5 r2.2.11heptan>2-vD-2H-l-propvl-1.4-benzodiazeT>in-2-one 

Prepared analogously to Example 4c) from 
l-propyl-l,2,34-tetrahydro-3H-l,4-beii2odiazepin-2,5-dione 
(5*0g) and (lS,4S)-2- methyl-2,5-diazabicyclo[2.2.1]heptane 
dihydrobromide (17.3g), J. Orp. Chem . 1990, ££, 1684-1687). 
10 b) 1.3-Dihvdro-5-fflS.4SV5-methvl-2.5-diazabicvclo 

r2.2.11heptan-2-vlV2H-3-oxiTnido-l.propvl-1.4-benzodiazenin-2- 
one 

Potassium t-butoxide (3.6g) was added in portions to a 
stirred, cooled (-20°C) suspension of 

15 l,3-dihydro-5-((lS,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2- 
yl)-2H-l-propyl-l,4-benzodiazepin-2-one (2.0g) in anhydrous 
toluene (250ml) under a nitrogen atmosphere. After stirring at 
-20°C for 30 minutes isopentylnitrite (1.9ml) was added and the 
reaction mixture was stirred at -20°C for 1 hour then at room 

20 temperature for 3 days. The mixture was re-cooled to -20°C and 
further potassium t-butoxide (1.8g) and isopentylnitrite (1ml) 
were added. The mixture was stirred at -20°C for 1 hour then at 
room temperature for 1 day. The reaction mixture was treated 
with solid carbon dioxide then evaporated to dryness. The 

25 residue was purified by column chromatography on alumina 
using dichloromethane - 10% methanol/dichlorome thane 
(containing 1% ammonia) to afford the oxime (0.60g). MS, m/z = 
341 for M + . 

c) 3(Rff)-An^ 

30 diazabicvclor2.2.nheptan-2-v1)-2H-l-propvI-1.4-benzodiazepin-2- 
one 

Trifluoroacetic acid (1.36ml) and activated zinc powder 
(Fieser and Fieser, 1967, Volume 1, 1276, 1.14g) were added to a 
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stirred solution of the foregoing oxime (0.6g) in glacial acetic acid 
(70ml) at 40°C then the mixture was stirred at this temperature 
for 6 hours. The reaction mixture was cooled, filtered then 
evaporated to dryness to give the crude amine trifluoroacetate. 
5 d) N.mfRSl2.3-D i^ 

diazabicvclor2.2.11hpntfln-2-vlV2-oxo-l-nroT)vl-lH>1.4- 
benzodiazep in-3.vl%N > -r3-methvlnhenvl1urea 

Triethylamine (0.3ml) was added to a stirred suspension 
of the foregoing amine trifluoroacetate in anhydrous 

10 tetrahydrofuran (30ml). The reaction mixture was then treated 
with m-tolylisocyanate (0.3ml) and the reaction mixture was 
stirred at room temperature for 2 hours. The reaction mixture 
was evaporated to dryness then the residue was partitioned 
between ethyl acetate (50ml) and 1M citric acid (50ml). The 

15 organic layer was extracted with a further portion of 1M citric 
acid (50ml) and the combined aqueous was washed with ethyl 
acetate (3 x 50ml) then basified to pH > 9 with sodium 
bicarbonate and extracted with ethyl acetate (3 x 50ml). The 
combined organics were dried (sodium sulphate) then evaporated 

20 to dryness to give a solid which was purified by column 
chromatography on silica using dichloromethane _ 20% 
methanol/dichloromethane (containing 1% ammonia). The 
resulting solid was recrystallised from ethanol/water to afford 
the title compound (25mg) as a 1:1 mixture of diastereomers. mp 

25 126-128°C. MS, Cr, m/z = 461 for (M+H) + . Found: C, 65.07; H, 
7.08; N, 16.94. C H N O . 1.25H 9 0 requires C, 64.64; H, 7.20; 

26 32 6 2 

N, 17.39%. 

EXAMPLE 33: (-lN-r5-(3-Aza hicv C lor3.2.21nonan-3-vn.2.3- 
30 dihvdro-l-methvl-2-oxo-lH.1.4-ben ?:odiazepin-3-vn-N'-r3-methv1 
phenyl! urea Hydrochloride 

The racemic compound (Example 31, 1.5 g) was separated 
into its enantiomers using semi-preparative chiral HPLC on a 
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Pirkle dinitrobenzoylleucuie column (5u) [(250 x 21.4)mm] 
eluting with 3% methanol in 1-chlorobutane (including 1% acetic 
acid). Flow rate 20ml/minute, U.V. detection at 290nm. 
Analysis was performed on an analytical Pirkle 
dinitrobenzoylleucine column (5u) [(250 x 4.6)mm] eluting with 
5% methanol in 1-chlorobutane (including 1% acetic acid). Flow 
rate lml/minute, U.V. detection at 250nm. 

The free base was liberated and obtained as a colourless 
solid (680mg). The hydrochloride salt had mp 188-190°C (dec.) 
(ethyl acetate/acetone (10:1). Rf 0.55 in dichloromethane/ 
methanol (9:1) on silica plates. MS, CI*, m/z = 446 for (M+H)\ 
[a] 23 *^ _ _ 21 6° ( C =0.2, methanol). Found: C, 63.75; H, 6.99; N, 
13.98. C 26 H 31 N s O 2 .HCl.0.5H 2 O requires C, 63.60; H, 6.77; N, 
14.26%. HPLC: (Pirkle dinitrobenzoylleucine column, 5% 
methanol in 1-chlorobutane (including 1% acetic acid)): > 99% ee 
(R = 5.6 minutes). HPLC: (Spherisorb 5um Phenyl column [(250 
x 4.6)mm], 50% acetonitrile/50% of 0.2% triethylamine in water 
and 50mM potassium phosphate, pH = 3): > 99% chemically 
pure. 

EXAMPLE 34- ( + VN-r R-f3-A7ahicvclnr.q 9 21nnnfln.3-vlV2.3- 
dihvdro-l-methvl-2-oxo-I TT-l .4.henzo^ifl7:Bnin-3-vn-N , -r3-methvl 
phenvll urea Hydrochloride 

The title compound was obtained (660mg) using the 
procedure described in Example 33. The hydrochloride salt had 
mp 189-191°C (dec.) (ethyl acetate/acetone (10:1)). Rf 0.55 in 
dichloromethane/methanol (9:1) on silica plates. MS, CI"*", m/z = 
446 for (M+H) + . [a] 23 *^ = +222° (c=0.2, methanol). Found: C, 
63.59; H, 7.05; N, 13.86. C x B^p 2 IlC1.0.SH.p requires C, 
63.60; H, 6.77; N, 14.26%. HPLC: (Pirkle dinitrobenzoylleucine 
column, 5% methanol in 1-chlorobutane (including 1% acetic 
acid)): 99% ee (R = 8.24 minutes). HPLC: (Spherisorb 5um 
Phenyl column [(250 x 4.6)mm], 50% acetonitrile/50% of 0.2% 
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triethylamine in water and 50mM potassium phosphate, pH = 3): 
> 99% chemically pure. 

EYAMPT,F, 3fit N .rarRRVR-r3.A2abieve1or3.2.21nnnfln-3-v1%2.3. 
5 dThvdro-l.mp thvU^-nTn-lTT-1.4-henzodiazeTOn-3-vn-N , .r3- 
flnorophenvn urea 

The title compound was obtained (450mg) from 
3-fluorophenyl isocyanate and 3(E,S>amino-5-(3-azabicyclo 
[3.2.2]nonan-3-yl)-l,3-dihy6Vo-l-methyl-2H-l,4^bemodiazepin-2- 

10 one as described in Example 31, Method A. mp 196-197°C 
(dichloromethane/diethyl ether). MS, CV, mJz = 450 for (M+H) + . 
'H NMR (360MHz, CDCy 5 1.54-1.90 (8H, m), 1.95-2.02 (2H, 
m), 3.26-3.40 (2H, m), 3.43 (3H, s), 3.52-3.62 (2H, m), 5.28 (1H, 
d, J=8Hz), 6.62-6.67 (2H, m), 6.98 (1H, dd, J^lHz, J 2 =8Hz), 

15 7.10-7.55 (7H, m). Found: C, 67.23; H, 6.12; N, 15.46. 

C 25 H 28 FN 5°2 retmires C ' 66 - 8 °! H ' 6 - 28; N ' 1558% - 

EXAMPLE 36: r.VN.r5.f3-Azabicvclor3.2.21nonan-3-vl)-2.3- 
dihvdro-l-meth v1-2-nTn-1H-1.4-henzodia7BT>in-3-v11-N'-r3- 

20 fluorophenvn nr>>fl Hydrochloride 

The racemic compound (Example 35, 320mg) was 
separated into its enantiomers using semi-preparative HPLC on 
a Pirkle dinitrobenzoylleucine column (5n) [(250 x 21.4)mm] 
eluting with 5% methanol in 1-chlorobutane (including 1% acetic 

25 acid). 

The free base was liberated and obtained as a colourless 
solid (140mg). The hydrochloride salt had mp 208-210°C 
(acetone/ethyl acetate (1:1)). [a] 24 ° c D = -235° (c=0.2, methanol). 
1 H NMR (360MHz, D 2 0) 8 1.24-1.98 (9H, m), 2.28-2.36 (1H, m), 
30 3.50 (3H, s), 3.61 (1H, d, J=15Hz), 3.70 (1H, d, J=15Hz), 
3.76-3.84 (1H, m), 3.96-4.04 (1H, m), 5.58 (1H, s), 6.88 (1H, ddd, 
J^lHz, J 2 =J 3 =8Hz), 7.07 (1H, d, J=8Hz), 7.21 (1H, ddd, 
J 1 =J =lHz, J =8Hz), 7.33 (1H, ddd, J=J =J =8Hz), 7.58 (1H, dd, 

12 3 12 3 
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J i= J 2 =8Hz), 7.65 (1H, d, J=8Hz), 7.75 (1H, d, Js8Hz), 7.86 (1H, 
dd, J -J -8Hz). Found: C, 60.84; H, 6.15; N, 13.32. 

C 25 H 28^ N 5 O 2- HCL0 - 5H 2°-°- 5CH 3 COCH 3 ******** C ' H ' 

6.35; N, 13.36% 

5 

"RYAMPTiF 37: f-t.VN-r5-f3- Ay fl hirvclor3.2.21nonan-3-vl)-2.3- 
Hihvdro-1-meth v1-2-mrn-lH-1-4-hBTi7ndia7RT)iT)-3-vn-N'-r3- 
fltmrnphenvn qrea Hydrochloride 

The title compound was obtained (115mg) using the 
10 procedure described in Example 36. The hydrochloride salt had 
mp 207-209°C (acetone/ethyl acetate (1:1)). M 24 * C D = +240° 
(c=0.2, methanol). Found: C, 60.87; H, 6.23; N, 13.44. 
C H FN O .HC1.0.5H O.0.5CH,COCH, requires C, 60.74; H, 

25 28 5 2 2 3 3 

6.35; N, 13.36%. 

15 

TTCAMPT.F, 3fl: N- r3nt.RV5.f3-Az B hWr1nr3.2.noctan-3-vlV2.3- 
dihvdro-l-methvl-2 -nTn-1H.1.4-b^7ndia7 : Btrin.3-vl1-N , -r3-methvl 
nhenvll urea 

a) S-f3-A7abicvc1nr3.2.nnctan. 3-v1V1-3-dihvdro-2H-l. 
20 methv1-3-nximido-1.4-ben7odiazepin-2-one 

The title compound was obtained from 
l-methyl-l,2,34-tetxahydro-3H-l,4-benzodiazepin-2,5-dione and 
3-azabicyclo[3.2.1]octane f J. Pharm. Sci. 1968, BL 1785-1787) as 
described in Example 4, steps c) and d). mp 249-252°C (ethyl 
25 acetate/diethyl ether). MS, CI + , m/z = 313 for (M+H)*. Found: C, 
62.28; H, 6.41; N, 16.54. C^JXfl^fi requires C, 61.80; H, 

6.71; N, 16.95%. 

b) N-r3f7?. t <?V5.f3 .A7ahirvclor3.2.noctan-3-vlV2.3- 

dihvdrn-1 -Tnethvl-2-oyo-lH-l ^-henzodiazenin-a-vII-N'-re- 
30 methvlphen vll urea 

The title compound was obtained (1.75g) from the 
foregoing oxime as described in Example 31, Method A. mp 
237-239°C. MS, CI\ m/z = 432 for (M+HT. 1 H NMR (360MHz, 
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CDC1 3 ) 8 1.46-1.49 (6H, m), 1.90-2.24 (2H, m), 2.28 (3H, s), 
2.74-2.82 (1H, m), 3.06-3.12 (1H, m), 3.40-3.50 (2H, m), 3.42 (3H, 
s), 5.35 (1H, d, J=8Hz), 6.66-6.78 (1H, m), 6.81 (1H, d, J=8Hz), 
7.06-7.58 (8H, m). Found: C, 69.38; H, 6.79; N, 15.92. 
5 CXNO requires C, 69.58; H, 6.77; N, 16.23%. 

25 29 5 2 

EXAMPLE 39: r-VN-r5-f3 -A7 a hi(rvclom.2.noeten-3-vn-2.3- 
dihvdro-1.methvl -9-nTn.1K.1.4.hBnzndia2epin-3.vn-N , .r3-methvl 
phenyl! urea Hydrochloride 

10 The title compound free base was obtained (580mg) from 

the racemate (Example 38, 1.4g) using the procedure described 
in Example 36. The hydrochloride salt had mp 218-220°C 
(acetone/ethyl acetate (1:1)). ldf srG D = -215.5° (c=0.2, methanol). 
MS, CI*, m/z = 432 for (M+H) + . Pound: C, 62.90; H, 6.46; N, 

15 14.59. C^H^N^.HCl.O.SHj.O requires C, 62.95; H, 6.55; N, 
14.68%. 

EXAMPLE 40: (+>-N-r5-(3-A 7 a hirv C lor3.2.11octan-3-vl)-2.3- 
dihvdro-1-meth vl-2-mco-1H-1.4-henzodia7eTOn-3-vn-N'-r3-methvl 

20 phenyl! urea Hydrochloride 

The title compound free base was obtained (610mg) from 
the racemate (Example 38, 1.4g) using the procedure described 
in Example 36. The hydrochloride salt had mp 190°C (dec.) MS, 
CI + , m/z = 432 for (M+H) + . idf TG 0 = +182° (c=0.2, methanol). 

25 Found: C, 62.77; H, 6.66; N, 14.07. C^ a Nfi 2 . HC1.0.6H 2 
O.0.1CH 3 CO 2 CH 2 CH 3 requires C, 62.56; H, 6.61; N, 14.36%. 

EXAMPLE 41: NlN.r5-(3-Azah icyclor3.2.21nonan-3.yl)-2.3. 
dihvdro-l-methvl-2-oxo-lH -1.4-benzodiazeTiin-3-vn-N'-r5-indanvl 
30 lurea 

a) nt-amino-N-f .q-(3-azabicvdor3.2.21nonan-3-ylV2.3- 
dihvriro-1-methvl-2-oxo-lH-1.4-benzodiazepin-3-vl) 
benzenepropanamide 
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To a stirred solution of 3(J2,S)-amino-5-(3-azabicycio 
[3.2.2jnonan-3-yl)-l,3-dihydro-l-me^ 

one (2.22g) in anhydrous dimethylfonnamide (25ml) were added 
BOC-D-phenylalanine (2.07g), 1-hydroxybenzotriazole (1.02g), 
l-(3-dimethylaminopropyl)-3-ethyl-carbodiiinide hydrochloride 
(1.49g) and triethylamine (5ml). After stirring at room 
temperature for 30 mintues, the reaction mixtures was left 
standing at 4°C for 16 hours. The solvent was evaporated and 
the residue partitioned between ethyl acetate and 10% 
potassium carbonate solution. The organic layer was dried 
(sodium sulphate), evaporated to dryness, and the resulting oil 
purified by column chromatography on silica using 
(hcUoromethane-methanol/dichloromethane (1:99). The product 
obtained (2.7g) was treated at 4°C with ethyl acetate (15ml), 
saturated with hydrogen chloride gas and stirred at room 
temperature for 40 minutes. The solution was cooled down to 
4°C and basified with saturated potassium hydrogen carbonate 
solution, the organic layer was separated and the aqueous 
re-extracted with ethyl acetate (30ml). The combined organics 
were dried (sodium sulphate) and evaporated to dryness. The 
resulting oil was purified by column chromatography on silica 
using dichloromethane to ammonia/methanol/ dichloromethane 
(0.2: 2:98) (gradient elution) to afford diastereomer A (0.38g) 
HPLC (Spherisorb ODS2 column, 70% acetonitrile/30% of 0.2% 
triethylamine in water, pH to 3 with orthophosphoric acid): R t 
6.8 minutes, and diastereomer B (0.51g, 23%), Rf 0.37 in 
methanol/dichloromethane (1:9) on silica plates, HPLC (same 
conditions as in diastereomer A): R^ 8.4 minutes. 

b) (.\-M m ™<v-Z- (Z-A™hi^^ 
dihvdr^l-me thvT-2H.henznHi a 7 P mn-2.onRTrifluoroacetate 

Phenyl isothiocyanate (120jil) was added to a stirred 
soluction of the foregoing diastereomeric amide A (380mg) in 
anhydrous dichloromethane (10ml) then heated at 40°C (oil bath 
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temperature) for 3 hours. The reaction mixture , was evaporated 
and the residue purified by column chromatography on silica 
using dichloromethane _ methanol/dichloromethane (5:95), to 
afford the thiourea (440mg). Anhydrous trifluoroacetic add 
(16.8ml) was added to the solid thiourea (430mg) and the 
solution stirred at room temperature for 50 minutes. The 
mixture was evaporated to dryness and the yellow oil azeotroped 
with toluene. The residue was partitioned between water and 
diethyl ether, then the aqueous was freeze dried and azeotroped 
with toluene to afford the homochiral amine trifluoroacetate 
(218mg). Rf 0.30 in methanol/dichloromethane (1:9) on silica 
plates, [a] 28 " 0 = -20.5° (c=0.2, methanol). 

c ) r-^Tsr-rR-f3-A^p^fTvnlnr3.2 ,91nnnaTi-.^vn-2.3-dihvdr0- 

i-mfithvl-2-nT A-iTT-i .t-hRnTn^^^niTi-fl-vn-N'.m- inrianvn urea 

A stirred, cooled (0°C) solution of 5-aminoindan (81mg) in 
anhydrous tetrahydrofuran (15ml) was treated with triphosgene 
(60.4mg) and triethylamine (250ul). After stirring at 0°C for 15 
minutes a solution of (-)-3-amino-5-(3-azabicyclo[3^.2] 
nonan-3-yl>l,3-dihydro-l-methyl-2H-bemodiazepin-2-one 
trifluoroacetate (218mg) in anhydrous tetrahydrofuran (15ml) 
was added. After stirring at 0°C for 10 minutes the reaction 
mixture was left standing at 4°C for 2 days. The reaction 
mixture was evaporated to dryness and the residue partitioned 
between saturated potassium carbonate solution and ethyl 
acetate. The organic layer was dried (sodium sulphate) then 
evaporated and the residue purified by column chromatography 
on silica using dichloromethane 2% methanol in 
dichloromethane (gradient elution). The title compound was 
obtained as a colourless solid (145mg, 60%). mp 256°C. [a] 22 *^ = 
-124° (c=0.1, methanol). 'H NMR (360MHz, DMSO-ds) 8 1.5-1.66 
(6H, m), 1.76-1.87 (2H, m), 1.9-2.04 (4H, m), 2.76 (4H, dd, 
J =J =6.5Hz), 3.23-3.36 (2H, m), 3.32 (3H, s), 3.6-3.7 (2H, m), 
4.96 2 (1H, d, J=7Hz), 6.79 (1H, d, J=7Hz), 7.0-7.64 (7H, m), 8.78 
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(1H, s). Found: C, 71.59; H, 6.82; N, 14.73. C^H^N^ requires 
C, 71.31; H, 7.05; N, 14.85%. 

EXAMPLE 42: N.r3 fRSVS.f3.Az a bicv e lor3.2.21nnn B n-3.vlV2.3- 
5 dihvdrt>-l- m ethv1.2-OTo.lH-1.4-benzodiazetrin-3-vn-N , .r3- 
triflimmmPthvl-phenvn urea 

The title compound was obtained (690mg) from 
3(K^>amino-5-(3-azabicydo[3.2.2]nonan-3-yl)-l,3-d4hydro-l- 
methyl-2H- 1 ,4-benzo diazepin- 2-one and 3-trifluoromethylphenyl 
10 isocyanate as described in Example 31, Method A. mp 
152-154°C (dichloromethane/diethyl ether (2:1)). MS, CI*, m/z = 
500 for (M+H) + . Found: C, 60.58; H, 5.96; N, 12.91. 
CHFNOIO requires C, 60.34; H, 5.84; N, 13.50%. 

26 28 3 5 2 2 

15 EXAMPLE 43: N- r3fff. 1 <?).2.3-Dihvdro-f».f8-methvl-3.8- 
diazabicvclor3.2 nnctan-3-v1V2-oxo-l-Dropvl-lH-l.4- 
benzodiazepin-3-vn-N'-r3-methvlphenvnurea 

Prepared analogously to Example 32 from 1-propyl- 
l,2,3,4-tetrahydro-3H-l,4-benzodiazepm-2,5-dione and 8-methyl- 

20 3,8-diazabicyclo[3.2.1] octane f J. Med. Chem. 1974, XL 481-487). 
mp247-250°C. MS, CI + , m/z = 474 (M+HK 'H NMR (360MHz, 
DMSOds) 5 0.70 (3H, t, J = 7Hz) f 1.24 (1H, m), 1.39 (1H, m), 1.57 
(1H, m), 1.79 (1H, m), 1.92 (1H, m), 2.15 (3H, s), 2.21 (3H, s), 
2.62 (1H, m), 3.0 (4H, m), 3.62 (1H, m), 4.42 (1H, m), 4.93 (1H, d, 

25 J = 8Hz), 6.71 (1H, d, J = 7Hz), 6.98 (1H, d, J = 8Hz), 7.06 (3H, 
m), 7.59 (4H, m), 9.80 (1H, s). Found: C, 67.99; H, 6.95; N, 
17.54. Cj^H^NeOa requires C, 67.68; H, 7.26; N, 17.19%. 

EXAMPLE 44: N^3m.SV5.f3-Az 9 Hrvdnr3.2.21nonan.3.vlV2.3. 
30 dihvdro.l-methvl.2- 0 xo.lH-1.4-benzodiazepin-3-vn-N'-r3-fluoro- 
4-methvlnhenvn urea 
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Prepared as described in Example 31, Method B. mp 254- 
255°C. Found: C, 65.87; H, 6.36; N, 14.54. 0^^502.0.5^0 
requires C, 66.08; H, 6.61; N, 14.82%. 

5 EXAMPLE 4 fir (.VN-r5.f3.Az a bicvclor3.2.21nonan.3-vlV2.3- 
dihvdro-l-Tnethvl- 2.nYn.1H.1.4-henzodiazepin-3-vll-N'-r3-fluoro- 
4-methvlphenvll urea Hydrochloride 

The racemic compound (Example 44, 1.5g) was separated 
into its enantiomers using semi-preparative HPLC on a Pirkle 

10 dinitrobenzoylleucine column (5\i) [(250 x 21.4)mm] eluting with 
3% methanol in 1-chlorobutane (including 1% acetic acid). 
20ml/minute, k = 305nm. 

The fractions from peak A were evaporated to dryness and 
the free base liberated and obtained as a colourless foam 

15 (660mg). The hydrochloride salt had mp 235-236°C 
(acetone/ethyl acetate). [aP° c D = -242° (c=0.2, methanol). 'H 
NMR (360MHz, DMSOds) 8 1.50-1.80 (10H, m), 2.12 (3H, d, J = 
2Hz), 3.10-3.38 (1H, m), 3.41 (3H, s), 3.44-3.58 (2H, m), 3.70-4.00 
(1H, m), 5.28-5.36 (1H, broad d), 6.90-7.86 (8H, m), 9.46 (1H, 

20 broad s). Found: C, 61.65; H, 6.20; N, 13.49. 
CJ6H30FN5O2.HC1.0.5H2O requires C, 61.35; H, 6.33; N, 13.75%. 

EXAMPLE 46: ( + ^-N-r5-(3-Az fl hi C vclor3.2.21nonan-3-vl)-2.3- 
dihvdro-l-methvl-2-oxo-lH-1.4-benzodiazet)in-3-vll-N'-r3-fluoro- 

25 4-methvlphenvn urea Hydrochloride 

The title compound was obtained using the procedure 
described in Example 45. The fractions from peak B were 
evaporated to dryness and the free base liberated and obtained 
as a colourless foam (560mg). The hydrochloride salt had mp 

30 232-234°C (acetone/ethyl acetate). [ccP* c D = +275° (c=0.2, 
methanol). Found: C, 61.54; H, 6.30; N, 13.23. 
C26H30FN5O2.HC1.0.5H2O.0.1CH3CO2CH2CH3 requires C, 61.23; 
H, 6.38; N, 15.52%. 
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EXAMPLE 47: N-rafRRVfi-r3- A7ahievclor3.2.21nonan-3-vn-2.3- 
dihvdro-l-methvl -9-nTn.1H-1.4-benzodiazepm-3-vn-N'-r3- 

ipdophenYll urea 

5 The title compound was obtained from 3(E,S>amino-5-(3- 

azabicyclo[3^.2]nonan-3-yl)-l,3-dihydro-l-methyl-2H-l,4- 
benzodiazepin-2-one (Example 31, Method B) and m-iodoaniline 
as described in Example 41. mp > 176°C (chloroform). MS, CI + , 
m/z = 558 for (M+H)*. Found: C, 52.02; H, 5.00; N, 11.86. 
10 0^28^502^20 requires C, 52.18; H, 5.25; N, 12.17%. 

EXAMPLE 4ft! r.VN.r5.r3.Azahicvclor3.2.21nonan.3-vlV2.3- 
dihvdro.l-methv 1-2-nTn.1H-1 4-hanzndiazepin-3-vn-N'-r3- 
iodophenvll urea 

15 The racemic compound was separated into its enantiomers 

using semi-preparative HPLC on a Pirkle dinitrobenzoylleucine 
column (5u) [(250 x 21.4)mm] eluting with 4% methanol in 1- 
chlorobutane (including 1% acetic acid). 20ml/minute, X = 
305nm. 

20 The free base was liberated then recrystallised from ethyl 

acetate to afford a colourless solid (600mg). mp 219-221°C. [a] 23 
• C D = -132° (c=0.2, methanol). Found: C, 54.23; H, 5.03; N, 12.54. 
C2sH28lN 5 02 requires C, 53.87; H, 5.06; N, 12.56%. 

25 EXAMPLE 4 ft- UVN.r5.f3.Az a bi C vclor3.2.21nonan-3-vl)-2.3- 

dihvdrn-l-methvl-2-OTO-lH-1.4.benzodiazepin-3-vn-N'-r3- 

iodophenvll urea 

The title compound was obtained using the procedure 

described in Example 48. mp220-222°C. [aF° c D = +132° (c=0.2, 
30 methanol). Found: C, 54.31; H, 4.99; N, 12.28. C^JN&i 

requires C, 53.87; H, 5.06; N, 12.56%. 
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TTCAMPLE fiO: N-ra mRVS.fa-A2 a hicvclQr3.2.21nonan-3-yl)-2.3- 
Hihvdro.1-Tnethvl-2-OTn.lH-1.4 -hpn^nHiazeDin-3-vn-TT-rt)henvn 

wea 

The title compound was prepared using the procedure 
5 described in Example 31 but replacing m-tolylisocyanate with 
phenyl isocyanate. mp 214-215°C (tetrahydrofuran). MS, CI + , 
m/z = 432 for (M+H)*. Found: C, 69.78; H, 7.29; N, 14.62. 
C2sH29N 5 O 2 .0.5 C 4 H 8 0 requires C, 69.35; H, 7.11; N, 14.98%. 

10 EXAMPLE 51- N-r3fR.SV R-f2-A7flhievclor2.2.21octan-2-vl)-2.3- 
dihvdro-l-methvl-2-oxo-lH-1.4-hfln7:n Hia7:eDin-3-vn-N , -r3- 
methvlphenvll urea 

a) 2-Azabi r.vrinr2.2.21nctane 

Anhydrous diethyl ether (150ml) was added to a stirred 
15 ' solution of 1M lithium aluminium hydride in diethyl ether 
(57ml). Powdered 3-isoquinuclidinone (9g, Organic Synthesis. 
Coll. Vol. V, 670) was added in portions over 15 minutes then the 
reaction mixture was heated at reflux for 5 hours. The mixture 
was cooled, quenched with saturated sodium chloride solution 
20 (5ml) then stirred for 30 minutes. Diethyl ether (150ml) was 
added then the reaction mixture was filtered, dried (potassium 
carbonate), evaporated to approximately 10ml volume then 
treated with n-hexane (20ml) and aged at -20°C for 1 hour. 2- 
Azabicyclo[2.2.2]octane was isolated (4.80g) as a colourless solid, 
25 mp 175-180°C. W NMR (360MHz, CDC1 3 ) 5 1.50-1.95 (9H, m), 
2.84 (1H, s), 3.00 (2H, s), 3.38 (1H, broad s). 

b) S.(2-A7 a hi e vcl nr2.2.21octan-2.vl)-1.3-dihvdro-2H-l- 
methvl-1 .4-benzodiazeT)in-2-one 

The title compound was prepared from 1-methyl- 1,2,3,4- 
30 tetrahydro-3H-l,4-benzodiazepin-2,5-dione and 2-azabicyclo 
[2.2.2]octane as described in Example 31. mp 140-142°C (diethyl 
ether/h-hexane). MS, CI+, m/z = 284 for (M+HK Found: C, 
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70.62; H, 7.27; N, 14.41. C 17 H 2 iN 3 O.0.25H 2 O requires C, 70.93; 

H, 7.53; N, 14.60%. 

C ) fi-r2.A7flhicvcl nr2 2.21netaii-?.-vn-Va.^>ivHm-2H-l. 

Tnfithvl-3-mriTtiidn-1.4.henzQdiazet>in-2-one 

The title compound was obtained from the foregoing 
benzodiazepine as described in Example 31. mp264-266°C. MS, 
CI*, m/z = 313 for (M+HK Found: C, 63.68; H, 6.44; N, 17.01. 
0^2,^402.0.5^0 requires C, 63.53; H, 6.59; N, 17.43%. 

d) N.r3fR.S%S-f2- A7 a hiri7r1 n r2.2.21octan-2-vl)-2.3-dihYdro- 
1-methvl-2-oxo-lH-1.4-henzodia rppin-3-vn-N , -r3-TnRthvlphenvn 
urea 

The title compound was prepared from the foregoing 
oxhne as described in Example 31, Method B. mp 242-243°C 
(dec) (ethyl acetate). MS, CI + , m/z = 432 for (M+HK Found: C, 
69.95; H, 6.77; N, 16.25. C^HaN^ requires C, 69.58; H, 6.77; 
N, 16.23%. 

EXAMPLE 52: N-r 3fR.SVf>-r3-Azabi^clnr3.2.21nonan-3-vlV2.3- 
dihvdrn-l-methvl-2-oTo-lH-1.4-henzodiazepin-3-vlVN'-r4-fluoro- 
20 3-methvlphenvn urea 

A stirred, cooled (4°C) solution of 3(R,S)-amino-5-(3- 
azabicyclo[3.2.2]nonan-3-yl)-l,3-dihydro-l-methyl-2H-l,4- 
benzodiazepin-2-one (1.20g) in anhydrous tetrahydrofuran 
(15ml) was treated with triphosgene (388mg) and triethylamine 
25 (1.6ml). After 10 minutes 4-fluoro-3-methylaniline (576mg) was 
added. The cooling bath was removed and the reaction mixture 
was stirred at room temperature for 4 hours then evaporated to 
dryness. The residue was partitioned between chloroform (50ml) 
and water (50ml). The organic layer was separated, washed 
30 with water (30ml), dried (potassium carbonate) then evaporated 
to dryness. The solid obtained was recrystallised from hot ethyl 
acetate to afford the title compound (1.10g, 63%). mp 160-162°C. 
1 H NMR (360MHz, CDC1 3 ) 5 1.56-1.90 (8H, m), 1.94-2.02 (2H, 
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m), 2.19 (3H, d, J = 2Hz), 3.24-3.40 (2H, m), 3.41 (3H, s), 3.50- 
3.60 (2H, m), 5.28 (1H, d, J = 8Hz), 6.57 (1H, d, J = 8Hz), 6.85 
(1H, dd, J, = J 2 = 9Hz), 7.00-7.05 (1H, m), 7.17 (1H, s), 7.21-7.32 
(3H, m), 7.47-7.54 (2H, m). Found: C, 65.27; H, 6.58; N, 14.45. 
5 CseHaoFNjOg 0.75H2O requires C, 65.46; H, 6.66; N, 14.68%. 

TCYAMPT.K S3- f.^.N.rf>.f3-A 2 ahi(;vclQr3.2.21nonan-3-vI)-2.3- 
dihvdTO-1-met .hv1.2.mm.lH-1 4-hPTisnHiagemTi.3.vn.N^r4-fluoro- 
S-methvlnhenvn iirsa Hydrochloride 

10 The racemic compound (Example 52, 620mg) was 

separated into its enantiomers using semi-preparative HPLC on 
a Pirkle dinitrobenzoylleucine column (5|i) [(250 x 21.4)mm] 
eluting with 5% methanol in 1-chlorobutane (including 1% acetic 
acid). 20ml/minute, A. = 305nm. 

15 The fractions from peak A were evaporated to dryness and 

the free base liberated (255mg). The hydrochloride salt had mp 
221-223°C (acetonitrile/ethyl acetate), [a] 23 ^ = -248° (c=0.2, 
methanol). MS, CI + , m/z = 464 for (M+H) + of free base. Found: 
C, 61.41; H, 6.22; N, 13.46. CaeH^FNsOg.HCl.O.SHj.O requires C, 

20 61.35; H, 6.34; N, 13.76%. 

KXAMPT.F, 54: ^VN-rf>-f3-A7flhi t Tvclor3 .2.21nnnan-3-vl)-2.3- 
dihvdro- l-methvl-2-oxo- 1 H-l .4-ben zoriiazepin-3-v1'l-N'-r4-flTioro- 
3-methvlphenvn urea Hyd rochloride 
25 Obtained using the procedure described in Example 53. 

mp 221-223°C (acetonitrile/ethyl acetate). [a] a ' c D = +240° 
(c=0.2, methanol). Found: C, 61.73; H, 6.20; N, 13.60. 
C26H30FN5O2.HCLO.5H2O requires C, 61.35; H, 6.34; N, 13.76%. 

30 ftYAMPLE fifi: (-VN-rR -r3-A 7:a bicvclnr3.2.21nonan-3-vl)-2.3. 
dibvdrn-1-methvl-2-nirn.lH-1.4-h«»n7:nHiazeDin-3-vn-N , -r3- 
trifluoromethvlphenvll urea Hy drochloride 
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The racemic compound (Example 42, 400mg) was 
separated into its enantiomers as described in Example 53. mp 
215-217°C (acetonitrile/ethyl acetate). [aW c D = -216° (c*0.2, 
methanol). MS, CI+, m/z = 500 for (M+H)+ of free base. Found: 
C, 57.76; H, 5.18; N, 12.79. CaHaFsNA-HCLO. 25H 2 0 requires 
C, 57.78; H, 5.50; N, 12.96%. 

"flYAMPT/B fifi- avN-r -^a-Arnhirvclnm 2 21nonan-3-vl)-2.3- 

riihvrfrn-1-me +>iv1-9-n™-1TT-1 4-hpnzndia7eniTl-3-vl1-N , -r3- 
trifltiornmet hyVV'PTivn VHffl Hydrochloride 

Obtained using the procedure described in Example 53. 
mp 209-212°C (acetonitrile/ethyl acetate). [aP° c D = +212° 
(c=0.2, methanol). Found: C, 53.25; H, 5.32; N, 11.86. 
C26H2sF3N5O2.HCl.3H2O requires C, 52.93; H, 5.88; N, 11.87%. 

TTCAMPT,rc K7- N -f?^ ■ < ?^-3-rHhvdro-1-methvl-5-(CTS- 
nrtahyHrniROi P ^nl-g-vlVg-OTn-ITT-l^-henzO^inyftPm-^-Yll-N'-rS- 
mptV.vlr.ViPnvn urea 

flis-Orta hyrirmsnindole 

Cw-4-(?ydohexene-l,2-a^carboximide (10.9g) was 
hydrogenated over 10% palladium on carbon (lg) in absolute 
ethanol (420ml) at 50 psi for 10 minutes. The mixture was 
filtered then evaporated to give cis-cyclohexane-1,2- 
dicarboximide (10.6g). To anhydrous diethyl ether (200ml) was 
cannulated under nitrogen a 1M diethyl ether solution (200ml) 
of lithium aluminium hydride. To the foregoing solution, under 
reflux, was added ci5-(ydohexane-l,2-dicarboximide (10.6g) 
portionwise over 10 minutes. The reaction mixture was heated 
to reflux for 3 hours. After cooling to 0°C, water (7ml) was added 
followed by 4N sodium hydroxide (7.6ml) and water (23ml). The 
white suspension was stirred whilst warming to room 
temperature. The solid was removed by filtration then the 
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filtrate dried (sodium sulphate) and evaporated to give a cream 
oil. 

b) 1 , 3-Dihvrfrn-l ■mfithvl-S-f /'»-«?-nfTtahvdroiKmndo1-2-vl)-2H- 

1 .4-henzodiPttsnin-2-one 

A solution of phosphorus pentachloride (6.15g) in 
dichloromethane (250ml) was added dropwise over 30 minutes to 
a stirred solution of l-methyl-l^,3,4-tetrahydro-3H-l,4- 
benzodiazepin-2,5-dione (4.56g) in dichloromethane (150ml). 
The solution was stirred at room temperature for 2 hours, the 
solvent evaporated in vacuo and the residue azeotroped with 
toluene. The dark solid was re-dissolved in dichloromethane 
(200ml), cooled to 4°C and a solution of crude cis- 
octahydroisoindole (3g) and triethylamine (6.6ml) in 
dichloromethane (100ml) was added over 30 minutes. The cooling 
bath was removed and the reaction mixture was stirred for 2 
hours, then washed sequentially with 10% potassium carbonate 
and brine (twice). The organic layer was separated, treated with 
potassium carbonate, silica (Kieselgel) and decolourizing 
charcoal. The mixture was filtered then evaporated to dryness 
and purified by column chromatography on silica using 
dichloromethane -» 10% methanol/dichloromethane (containing 
1% ammonia) to afford the title compound (3.3g). mp > 128°C 
(dec), m NMR (360MHz, CDC1 3 ) 5 1.16-1.72 (8H, m), 2.04-2.18 
(1H, m), 2.3-2.43 (1H, m), 2.9-3.2 (2H, m), 3.36 (3H, s), 3.54 (1H, 
d, J = 12Hz), 3.5-3.76 (2H, m), 4.23 (1H, d, J = 12Hz), 7.19-7.32 
(2H, m), 7.44-7.52 (2H, m). 

C ) 1 3.nihvriro- 1 .mPthv1.5.to:5:.nr.t.ahvdroisoindol-2-vlV2H- 

Potassium t-butoxide (2.94g) was added in portions to a 
stirred, cooled (-25°C) solution of l,3-dihydro-l-methyl-5-(cis- 
octahydroisoindol-2-yl)-2H-l,4-benzodiazepin-2-one (3.2g) in 
anhydrous toluene (110ml) under a nitrogen atmosphere. After 
stirring at -25°C for 50 minutes isopentylnitrite (1.6ml) was 
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added. The reaction mixture was stirred at -25°C for 6 hours, 
then isopentylnitrite (0.8ml) was added followed sequentially by 
potassium t-butoxide (300mg) after 18 hours, isopentylnitrite 
(0.4ml) after a further 30 minutes and finally isopentylnitrite 
5 (1.6ml) after a further 5 hours. The mixture was then stirred at 
-25°C overnight. Whilst warming to room temperature the 
reaction mixture was treated with water (30ml) containing citric 
arid (2.3g) and diethyl ether (40ml) then stirred for 1 hour. The 
precipitate was collected to afford the oxime (2.3g). mp 236- 
10 238°C. m NMR (360MHz, CDC1 3 ) 5 1.08-1.84 (8H, m), 2.12-2.56 
(2H, m), 3.0-4.0 (4H, m), 3.41 and 3.45 (3H, each s), 7.18-7.64 
(4H,m). 

d) 1.3-Dihvdro- l-™ethvl-5^ 
3-(Q-(ethvlaminocarbonvn^^ 

15 The foregoing oxime (2.3g), ethylisocyanate (2.8ml) and 

triethylamine (1ml) were heated at 65°C in anhydrous 
tetrahydrofiiran (150ml) for 18 hours. The solvent was 
evaporated and the residue was purified by column 
chromatography on silica using dichloromethane — » 3% 

20 methanol/dichloromethane to afford a white foam (2.8g, mixture 
of E/Z isomers), mp 175-180°C. *H NMR (360MHz, CDC1 3 ) 5 
1.08-1.78 (8H, m), 1.13 (3H, t, J = 7Hz), 2.06-2.37 (2H, m), 2.90- 
3.12 (1H, m), 3.25 (2H, q, J = 7Hz), 3.44 and 3.45 (3H, each s), 
3.53-3.80 (3H, m), 6.20-6.30 and 6.36-6.46 (1H, each m), 7.20- 

25 7.55 (4H, m). 

e) 3f/g.g)-Amin n-1.3*dihvdrn-l-methvl-5-(cfs-octahvdro 

isoindQl-2-vl)-2H-1.4-benzodiazepin-2-one 

The product of part a) (2.4g) was hydrogenated at 45 psi in 
methanol (160ml) over 10% palladium on carbon (lg) for 3 hours 
30 at room temperature. The mixture was filtered then evaporated 
to dryness to afford the title amine (2g). 
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f) N-r3fff. 1 <?V2.3 -r)ihvrfrn.l.Tnethv1.S-frts.f)ctehvdro 
isoindol-2.vl).2-oxn.1 TT.1 ■4-henznriiazfimn-3-vl1-N , -r3- 
methvlphenvn urea 

The foregoing amine (2g) in anhydrous tetrahydrofuran 
5 (5ml) was treated with m-tolylisocyanate (0.72ml). After 
standing for 5 minutes 1 drop of dichloromethane was added. 
After ageing at 4°C for 18 hours the precipitate was collected to 
afford the title compound as a free base (2.2g). mp > 156°C 
(dec), m NMR (360MHz, DMSO) 5 1.12-1.64 (8H, m), 1.96-2.09 
10 (1H, m), 2.21 (3H, s), 2.30-2.36 (1H, m), 2.74-3.1 (1H, m), 3.27- 
3.37 (1H, m), 3.31 (3H, s), 3.45-3.62 (2H, m), 4.94 (1H, d, J = 
8Hz), 6.68-7.67 (8H, m), 6.91 (1H, d, J = 8Hz), 8.79 (1H, s). 
Found: C, 65.40; H, 6.70; N, 14.83. C 28 H 31 N S 0 2 .1.7H 2 0 requires 
C, 65.57; H, 7.28; N, 14.70%. 

15 

EXAMPLE 58: f.lN.r2.3.nihvdro-l- me thv1-5-(«s. 

nctahvdrmsnindn1.2-vn-2-OTO-lH.1.4-ben2odiazepin-3-vn-N , -r3- 

methvlphenvllnrefl hydrochloride 

The racemic compound (Example 57, lg) was separated 
20 into its enantiomers using semi-preparative chiral HPLC on a 

Pirkle dinitrobenzoylleucine column (5(0.) [(250 x 21.4)mm] 

eluting with ethanol/hexane (1:1), flow rate 20ml/minute, U.V. 

detection at 310nm. 

The hydrochloride salt (350mg) had mp > 190°C (dec). 
25 MS, CI + , m/z = 446 for (M+HK [a] 25 ^ = -107.5° (c=0.2, 

methanol). Found: C, 61.65; H, 6.96; N, 13.33. 

0^3^502^01.1.5^0.0.1 C 4 H e O requires C, 61.42; H, 6.99; N, 

13.57%. HPLC (spherisorb ODS2, 70% acetonitrile/30% of 0.2% 

triethylamine in water and orthophosphoric acid to pH = 3): 
30 98.5% chemically pure. 
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AMPLE 59: ^N.r2a-Di}ivr1m-1-Tn e thvl.fi.f«g. 

nrt. a hvdroiamnrfn1.2.vn.2.oYn.1H.1.4-henzndiazet)in-3-vl1-N , -r3- 
methvlphenvntirea hvdrncMoride 

The title compound was obtained (360mg) using the 
procedure described in Example 58. The hydrochloride salt had 
mp > 190°C (dec). MS, CI*, m/z * 446 for (M+HK [aW c v = 
+109° (c=0.2, methanol). Found: C, 62.10; H, 7.02; N, 13.50. 
C26H 3 iN 6 0 2 .HC1.1.2H 2 0 requires C, 62.00; H, 6.88; N, 13.90%. 
HPLC (spherisorb ODS2, 70% acetonitrile/30% of 0.2% 
triethylamine in water and orthophosphoric acid to pH = 3): > 
99% chemically pure. 

EXAMPLE fiO- N.r3n ?-RVR.fN-nvfilnheTv1.N.methvlaminoV 
2.3-dihvdro-2-nTo-l-prop vM H-1 ^-heTizndiazepin-S-vll-N'-re- 
methvlphenvll urea 

a) S.fN-r!vcloh ftTv1.N.TTiethv1aminoV2.0Tn-1 -prapvl-1 .4- 

benzodiazepine 

Prepared analogously to Example la) from 
l-propyl-l,2,3,4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione 
(lO.Og) and N-methylcyclohexylamine (15.6g) and purified by 
flash chromatography, eluted with 2% methanol/0.5% 0.88 
ammonia solution/dichloromethane then 5% methanol/0.5% 0.88 
ammonia solution/dichloromethane. *H NMR (DMSO) 8 0.68 
(3H, t, i = 7.3Hz), 1.84-2.04 (3H, m), 2.72 (3H, s), 3.40 (1H, d, £ = 
12.2Hz), 3.54 (1H, m), 3.88 (1H, d, i = 12.2Hz), 4.22 (1H, m), 
7.34 (1H, m), 7.50 (1H, d, I = 7.43Hz), 7.60 (2H, m). 

b) S.fN.nvdoh piry1.N.methv1aminoV3.03riinino-2-oxo-l- 

propvl-1.4-benzodiazepine 

Prepared analogously to Example lb) from product from 
step (a) (5g). The product was purified using flash silica 
chromatography, eluting with 0.5%. 0.88 ammonium solution/2% 
methanol/dichloromethane followed by chromatography on an 
alumina column, eluting with 2% methanol/dichloromethane 
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followed by 6% methanol/dichloromethane. *H NMR (DMSO) 5 
0.52-2.06 (16H, m), 2.60-2.92 (3H, m), 3.60 (1H, m), 4.26 (1H, m), 
7.22-7.66 (14H, m), 9.84 and 10.02 (1H, 2 x s). 

5 2-oxo-l-nronv 1-1H-1.4-hen^^ 
urea 

The product from step b) (2.31g) was dissolved in acetic 
acid (40ml), with activated zinc (8.83g) and trifluoroacetic acid 
(5.21ml). The reaction was heated at 40°C for 8h with vigorous 

10 stirring, then cooled to room temperature, filtered through hiflo, 
and washed through with acetic acid (2 x 20ml). The solvent 
was removed in vacuo, the resulting oil was azeotroped with 
toluene and dried under high vacuum for 30 min to give a yellow 
foam. The foam was redissolved in tetrahydrofuran (50ml), and 

15 triethylamine (1.0ml) was added followed by m-tolylisocyanate 
(0.87ml). The reaction was stirred at room temperature for 2h 
then concentrated under vacuum. The residue was redissolved 
in dichloromethane (100ml), washed with saturated sodium 
hydrogen carbonate solution (100ml), separated and the aqueous 

20 phase was reextracted with dichloromethane (2 x 25ml). The 
combined organic layers were washed with brine (50ml), dried 
(sodium sulphate) and the solvent was removed in vacuo to give 
a solid which was purified by flash column chromatography with 
0.5% 0.88 ammonia solution/dichloromethane as the eluant on a 

25 Lobar column. Mp = 118°C (uncorr); l H NMR (DMSO) 5 0.70 
(3H, t, 1 = 7.4Hz), 0.90-1.90 (13H, m), 2.23 (3H, s), 2.68 (3H, s), 
3.64 (1H, m), 4.26 (1H, m), 4.90 (1H, d, J « 8.4Hz), 6.71 (1H, d, i 
= 8.0Hz), 6.92 (1H, d, J = 8.6Hz), 7,12 (2H, m), 7.16 (1H, s), 7.38 
(1H, m), 7.51 (1H, d, J = 7.5Hz), 7.64 (2H, m); MS (CI) m/e 462 

30 [MH] + . Anal. Found C, 66.38; H, 7.72; N, 14.07. 
C 0 „H 0 N O ,1.5H 9 0, requires C, 66.37; H, 7.84; N, 14.33%. 

27 35 6 2 
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V.YAMPLE fiV f.VB.fN -nvc1nhBTv1-N-methvlflmino)-2.3- 
dihvdro-2-oxo-l- prnnvl-l H.l ■4-henzodiazerrin-3-vl-N , -r3- 
inethvlphenvn urea 

Hie racemate (430mg) of Example 60 was separated using 
5 preparative chiral HPLC with a dinitrobenzoyl leucine column 
(250 x 20 mm i.d. Sum) using 94:5:1 
l-chlorobutane:methanol:acetic acid as the mobile phase (with a 
flow rate of 20ml/min and UV detection at 330nM). The two 
enantiomers were efficiently separated into Peak A (eluted first) 

10 and peak B (eluted second). 

Peak A was evaporated in vacuo, and was partitioned 
between dichloromethane and sodium carbonate solution. The 
organic phases were dried (MgS0 4 ), evaporated in vacuo and the 
residue obtained was triturated with diethyl ether and the 

15 resulting solid was collected by nitration to give: Peak A 
(127mg). Mp = 121-123°C; *H NMR (360MHz, D 6 -DMSO) 8 0.69 
(3H, t, J = 7.4Hz), 0.9-1.90 (13H, m), 2.21 (3H, s), 2.66 (3H, s), 
3.64 (1H, m), 4.25 (1H, m), 4.89 (1H, d, 1 = 8.4Hz), 6.70 (1H, d, ,1 
= 8.0Hz), 6.94 (1H, d >s I = 7.5Hz), 7.10 (2H, m), 7.16 (1H, s), 7.37 

20 (1H, m), 7.50 (1H, d, J = 7.5Hz), 7.65 (2H, m), 8.80 (1H, s); MS 
(CI) m/e 462 [MH] + . Anal. Found. C, 68.38; H, 7.74; N, 14.29. 
C H N O .0.85 H 2 0 requires C, 68.00; H, 7.76; N, 14.69. 
[c?] 722 p-114° 2 (C=0.1, MeOH). Purity A:B = > 99%. 

25 EXAMPLE 62: M 5-(N-n vfi1nheTvl-N-methvlamino)-2.3- 
dihvdro-2.oxo-l- p-nnv1.1H-1.4-ben2odiazeT>in-3-vl-N , -r3- 
mRthvlnhenvn urea 

Peak B from Example 61 was treated in the same way as 
Peak A Example 61. Mp = 126-127°C; l H NMR (360MHz, 

30 D g -DMSO) 8 0.69 (3H, t, 4 = 7.4Hz), 0.9-1.90 (13H, m), 2.21 (3H, 
s), 2.66 (3H, s), 3.62 (1H, m), 4.25 (1H, m), 4.89 (1H, d, i = 
8,4Hz), 6.70 (1H, d, J = 8.0Hz), 6.94 (1H, d, I = 7.5Hz), 7.00 (2H, 
m), 7.17 (1H, s), 7.38 (1H, m), 7.50 (1H, d, J = 7.5Hz), 7.65 (2H, 
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m), 8.80 (1H, s); MS (CI) m/e 462 [MHT. Anal. Found. C, 69.93; 

H, 7.54; N, 14.62. C H^N^.O^ H 2 0 requires C, 69.71; H, 
7.67; N, 15.05%. [a] ^+108° (C=0.1, MeOH). Purity BiA. = > 
96:4. 

5 

EXAMPLE 63' N.raf7Z.f?V S.fN.nve1oheyv1-N.methvlaTninoV2.3. 
Hihvriro.Lmethv1 -2-nTn.1K.1.4-hflnzndiazepin-3-vn-N'- 
rfl-methvlpheiwll urea 

Prepared as for Example 60 parts a, b, and c, from 1- 

10 methyl-l,2,3,4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione and 
recrystallised from methanol, water. Mp 145-147°C. *H NMR 
(360MHz, D 6 -DMSO) 8 0.99 (10H, m), 2.21 (3H, s), 2.65 (3H, s), 
3.31 (4H, m), 4.92 (1H, d, i = 8.4Hz), 6.70 (1H, d, ,1 = 8.0Hz), 
6.93 (1H, d, ,1 = 7.5Hz), 7.09 (2H, m), 7.17 (1H, s), 7.36 (1H, m), 

15 7.49-7.69 (3H, m), 8.80 (1H, s); MS (CI) m/e 434 [MHf. Anal. 
Found. C, 67.22; H, 7.23; N, 15.29. 0^^(^.0.75^0 requires 
C, 67.17; H, 7.33; N, 15.67%. 

TTX-AMPT/B 64: M fi-fN-C vn1nhexvl-N.methvlaminoV2.3- 
20 dihvdro-2-oxo-l-methvl- 1 H-1 ^-hflnzodiazenin-S-vl-N'- 
r.S-mfithvlphenvll nrea. Hydrochloride 

Separated from the racemate of Example 63 by chiral 
HPLC as for Example 61. Peak A free base was dissolved in 
dichloromethane. Ethereal hydrogen chloride was added and 
25 after 5 minutes the solvent was removed in vacuo. The resulting 
oil was crystallised from dichloromethane/ether. Mp 193-195°C. 
*H (360MHz, D 6 -DMSO, trifluoroacetic acid) 8 0.95-1.95 (10H, 
m), 2.23 (3H, s), 3.12 (3H, s), 3.43 (4H, m), 5.39 (1H, m), 6.76 
(1H, d, I = 7.2Hz), 7.11-7.90 (7H, m). MS (CI) m/e 434 [MHf. 
30 Anal. Found. C, 60.45; H, 7.02; N, 14.05. C^H N0 2 .HC1. 

I. 5H 2 0 requires C, 60.41; H, 7.02; N, 14.35%. [ar D -195° (c = 
0.1, MeOH). Purity A:B=>99%. 
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EX AMPLE 65: f + )fH\^v r 1nViPYv1.N-Tnethvlaimno)-2.3- 
^i^vrirn-2-nTn-l-Tnethvl • H I .4-heTi7odiazepin-3-vl-N'- 
m-mfithvlphenvll urea. Hydrochloride 

Separated from the racemate of Example 63 by chiral 
5 HPLC as for Example 61. Peak B (eluted second) was treated as 
in Example 64 to yield the desired hydrochloride (90mg). Mp 
194-196°C. X H NMR (360MHz, D g -DMSO + trifluoroacetic acid) 
5 0.95-1.95 (10H, m), 2.24 (3H, s), 3.12 (3H, s), 3.43 (4H, m), 5.39 
(1H, m), 6.76 (1H, d, ,1 = 7.5Hz), 7.06-7.86 (7H, m), 9.20 (1H, s); 
10 MS (CI) m/e 434 [MH] + . Anal. Found. C, 58.28; H, 6.82; N, 
13.47. C H N O .HC1.2.35H O requires C, 58.61; H, 7.22; N, 

25 .31 5 2 2 

13.67%. [ar D +154°(C=0.1,MeOH). Purity B:A = > 95%. 

EXAMPLE 66: N.ram.RV5-fN-nvcloheT)tvI-N-methvlammo)-2.3- 
dihvdro-l-methv1-2-oxo-l H-1.4-henzndiazepin-3-vn-N'- 
m-mRthvlnhenvn urea 

Prepared analogously to Example 60 from N- 
methyl<ydoheptylamine. Mp = 135°C (uncorr); *H NMR 
(DMSO) 6 1.10 (1H, m), 1.20-1.50 (7H, m), 1.50-1.84 (4H, m), 
1.91 (1H, m), 2.22 (3H, s), 2.63 (3H, s), 3.31 (3H, s), 4.94 (1H, d, 
si = 8.0Hz), 6.70 (1H, d, J = 6.9Hz), 6.94 (1H, d, si = 8.4Hz), 7.09 
(2H, m), 7.17 (1H, s), 7.37 (1H, t, si = 6.9Hz), 7.51 (1H, dd, si = 7.8 
and 1.3Hz), 7.62 (2H, m), 8.82 (1H, s); MS (CI) m/e 448 [MH]*. 
Anal. Found. C, 70.02; H, 7.41; N, 15.60. C^N^ requires C, 
69.77; H, 7.43; N, 15.65%. 

EXAMPLE 67: f-Vf>-fN-Cvclnhpntv1-N-methv 1amino)-2.3-dihvdro 
l-nifit.hvl-2-oxo-lP -l-4-henzodia7epin-3-vl-N'-r3-methvlT3henvl1 
urea. Hydrochloride 
30 a) The racemate (700mg) of Example 66 was separated 

using preparative chiral HPLC with a dinitrobenzoylleucine 
column (250 x 20mm i.d, 5 uM) using 89:10:1 



15 



20 



25 
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l-chlorobutane:methanol:acetic acid as the mobile phase, with a 
flow rate of 20ml/minute and u.v. detection of 330nM. 

Peak A was evaporated in vacuo and redissolved in the 
TTTiniTTinm of dichloromethane . The hydrochloride salt has 
5 formed by adding a saturated solution of hydrogen chloride in 
ether (5ml). The resulting solution was triturated with ether, 
filtered and dried under high vacuum. Mp. 172=174°C; *H 
NMR (360MHz, D 6 -DMSO, V.T. a 353K) 5 1.04-2.12 (13H, m), 
2.24 (3H, s), 3.04 (3H, s), 3.38 (3H, s), 5.32 (1H, d, H = 7.6Hz), 
10 6.72 (1H, d, ,1 = 7.6Hz), 7.04-7.26 (4H, m) 7.52 (1H, t, i = 7.6Hz), 
7.70 (2H, m), 7.82 (1H, t, i = 7.3Hz), 9.24 (1H, s(b)); MS (CI) m/e 
448 [MH] + . Anal. Found. C, 62.44; H, 7.29; N, 13.71. 
C H,NO .HC1 requires C, 62.20; H, 7.23; N, 13.95. 

2tL 0 33 6 2 . 

[ar D =-210° (c=lmgm/' 1 , MeOH). Purity A:B > 99%. 

15 

EXAMPLE 68: f4.Vfi.fN.nvcloh eP tvl-N-methvlammo)-2.3. 
dihvdro-l-methvl-2-nTO-1H-1.4-benzodiazepin-3-vl-N'- 
r3-methvlT>hanvn nrea. Hydrochloride 

Peak B from Example 67 was treated in the same way as 

20 peak A to give the required product. Mp 173-175°C; *H NMR 
(360MHz, D 6 -DMSO, V.T. a 353K) 5 1.06-2.14 (13H, m), 2.24 
(3H, s), 3.05 (3H, s), 3.38 (3H, s), 5.33 (2H, d, i = 7.6Hz), 6.74 
(1H, d, J = 7.2Hz) 7.04-7.26 (4H, m), 7.54 (1H, t, si = 7.5Hz), 
7.63-7.74 (2H, m), 7.82 (1H, t, J = 7.5Hz), 9.25 (1H, s(b)); MS 

25 (CI) m/e 448 [MH] + . Anal. Found. C, 62.36; H, 7.26; N, 13.53. 
C H NC-.HC1 requires C, 62.20; H, 7.23; N, 13.95. 

26L_ 33 5 2 _ 

feT D -+172° (c = lmgmA 1 , MeOH). Purity BA = 96.2% 

EXAMPLE 69: N.r3rR.S).5-fN.Cvdoh eP tvl-N-methvlamino)-2.3. 
30 Hihvdro-l-methvl-2-oyo-lH-1.4-henzodiazenin-3-vn-N'- 
rfi-indanvll urea 

a) f*)-N.r3-aminn-5-(N.cvclohpntv1-N-methvlamino-2.3. 
dihvdrn-1.methvl- 2-oxo-lH-1.4-hpn7ndiflzepme. (TFA salt) 
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To a solution of 5-(N-cydoheptyl-N-methylamino)- 

l-metiiyl-3-oximino-2-oxo-l,4-benzomazepine (l.OOg,) in acetic 

acid (40ml) was added activated zinc (3.99g) and trifluoroacetic 

acid (3.48g). The reaction was stirred at 40°C for 30 minutes, 

5 cooled to room temperature, filtered through hiflo, and washed 

with acetic acid (2 x 20ml). The solvent was removed in vacuo, 

and the resulting oil was azeotroped with toluene and dried 

under high vacuum. 

b) K.r3nR.R%S.fN -r.vr1nT 1 pntvl-N.niBthvlamino).2.3- 

10 HihvHro-1-mpfliv1-2-mn-lT T-1.i.hRnzodia7f»TTiTl-3-vn-N'-r5- 

indanvll urea 

5-aminoindane (0,41g) was dissolved in tetrahydrofuran 
(50ml) and cooled (0°C) under nitrogen. Triphosgene (0.31g) was 
added and the reaction stirred vigorously (2 minutes). 

15 Triethylamine (0.92g) was added and the reaction stirred for a 
further 30 minutes. 

A solution of the product from part a) and triethylamine 
(sufficient to take solution to pH9) in tetrahydrofuran (25ml) 
was added dropwise and the reaction allowed to stir overnight. 

20 The solvent was removed in vacuo, and the reaction mixture 
redissolved in dichloromethane (100ml). This solution was 
washed with saturated sodium bicarbonate solution (50ml), 
reextracted with dichloromethane (3 x 25ml) and the combined 
organics washed with brine (50ml). The solution was dried over 

25 sodium sulphate and the solvent removed in vacuo to give an oil 
that was purified by column chromatography with 0.2% 0.88 
ammonia solution/dichloromethane then by 0.2% 0.88 ammonia 
solution/2% methanol/dichloromethane as the eluent. The 
product was recrystallised from ethyl acetate/60-80 petrol. Mp 

30 183-185°C. *H NMR (360MHz, D 6 -DMSO, V.T. a 353K) 8 
0.80-1.80 (11H, m), 1.86-2.04 (3H, m), 2.65 (3H, s), 2.74 (4H, q, i 
= 7.0Hz), 3.30 (3H, s), 3.59 (1H, m), 4.94 (1H, d, H = 7.1Hz), 6.74 
(1H, d, J = 8.4Hz), 7.02 (2H, m), 7.22 (1H, s), 7.34 (1H, t, J = 
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8.4Hz), 7.48 (1H, m), 7.52 (1H, m), 7.60 (1H, m), 8.60 (1H, s). 
MS (CI) m/e 474 [MH]*. Anal. Found. C, 71.69; H, 7.86; N, 
14.14. Cja^NgOj.O.SC^ requires C, 71.66; N, 7.91; N, 14.02% 

5 EXAMPLE 70: r.VS-fN.rvclQhftT)tv1-N-methvlaminoV2.3- 
-mfithvl -g-nTn-1 H-l .4-hwigndiflze™n-3-v1-NV5-indanvl1 
nrpa Hydrochloride 

a) The racemate of Example 69 (600mg) was separated 
using preparative chiral HPLC with a dinitrobenzoylleucine 
10 column (250 x 20mm i.d, 5um) using 70% ethanol in hexane as 
eluent at a flow rate of 20ml/min and u.v. detection at 330nM. 

Peak A was concentrated in vacuo and redissolved in 
dichloromethane (-2ml). A saturated solution of hydrogen 
chloride in dry diethyl ether (5ml) was added and the resulting 
15 suspension was triturated with more diethyl ether (20ml). The 
product was collected by filtration. Mp 181-187°C dec; *H NMR 
(360MHz, DMSO) 8 1.20-2.12 (14H, m), 2.76 (4H, q, ,1 = 7.0Hz), 
2.93-3.12 (3H, 2s, CHg restricted rotation), 3.42 (3H, s), 3.62 and 
4.18 (1H, 2m), 5.36 (1H, m), 7.05-7.90 (8H, m), 9.48-9.53 (1H, 
20 2s). 10.17 and 10.32 (1H, 2br s); MS (CI) m/e 474 [MH] + . Anal. 
Found C, 62.83; H, 7.19; N, 13.07. C^H N0 2 .HC1.1.5H 2 0 
requires C, 62.61; H, 7.32; N, 13.04%. [o]^ -175° (c = 0.1, 
MeOH). Purity A:B> 99%. 

25 EXAMPLE 71: r4.vrs.fN.nv C 1nheptvl-N-methvlamino)-2.3- 
dihvdrn-1-Rthv1-2-o Tn.lH-1.4.ben7odiazepin-3-vn-N , -r5-indanvl1 
urea Hydrochloride 

Prepared analogously to Example 70. mp. 181-187°C dec; 
*H NMR (360MHz, DMSO) 8 1.20-2.19 (14H, m), 2.76 (4H, q, i = 

30 7.0Hz), 2.93 and 3.12 (3H, 2s, CHg restricted rotation), 3.42 (3H, 
s), 3.62 and 4.18 (1H, 2m), 5.36 (1H, m). 7.05-7.90 (8H, m), 9.40 
and 9.42 (1H, 2s), 10.10 and 10.26 (1H, 2br s); MS (CI) m/e 474 
[MHf. Anal. Found C, 62.83; H, 7.20; N, 13.06. 
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C H N CL.HC1.1.5H 0 requires C, 62.61; H, 7,32; N, 13.04%. 
[ar 2 D +197° (ceO.l, MeOH). Purity BiA > 99%. 

EXAMPLE 72: N-ram.SV^fN -BenCTl>N-meihvlaminoV2,3- 
5 dihvdrQ-l>me thv1.2.nYo-lH-1.4-henzodiazeT)iii-3-vl>N'- 
r3-methvlphenvn urea 

To a solution of 5-(N-benzyl-N-methylamino)-3- 
oxiiiiino-2-oxo-l-methyl-l,4-benzodiazepine (prepared as for 
Example 1 parts a and b, from l-methyl-l,2,3,4-tetrahydro-3H- 

10 l,4-benzodiazepin-2,5-dione and N-methylbenzylamine) in 
methanol was added rhodium on carbon (600mg) and the 
resultant mixture was hydrogenated at 50psi at 60°C for 5h. 
The reaction mixture was allowed to cool, filtered and 
concentrated in vacuo. The residue was dissolved in 

15 tetrahydrofuran, cooled to 0°C and m-tolylisocyanate added. 
This mixture was stirred at room temperature for 12 hours, 
solvent removed in vacuo and the residue purified by flash 
column chromatography with 0.5% 0.88 ammonia solution, 
methanol and dichloromethane as the eluent, to yield the 

20 product which was recrystallised from dichloromethane, ethyl 
acetate (1:1). Mp 172-174°C. A H NMR (360MHz, D 6 -DMSO) 5 
2.21 (3H, s), 2.74 (3H, s), 4.26 and 4.55 (2H, dd, J = 15.8Hz), 5.00 
(1H, d, J = 8.4Hz), 6.70 (1H, d, I = 8.0Hz), 6.96-7.76 (12H, m), 
8.81 (1H, s); MS (CI) m/e 442 (MH) + . Anal. Found C, 70.86; H, 

25 6.39; N, 15.85% C 26 H 2? N 6 0 2 requires C, 70.73; H, 6.16; N, 
15.86%. 

EXAMPLE 73: N-mm.SVS-fN-^N-M^hvlnineridmvn-N- 
TnethvlaminoV2,3 -dihvdro-l>methvl-2-oxo-lH-l,4-benzodiazeCTn' 
30 S-vll-N'-re- m ethvlphenvnurea 

Prepared analogously to Example 60 from 1-methyl- 
l,2,3,4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione and N- 
methyl-(4-methylamino)piperidine. Mp = 146°C (uncorr); A H 
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NMR (DMSO) 5 1.24 (1H, m), 1.60-1.90 (6H, m), 2.12 (3H, s) 2.21 
(3H, s), 2.65 (3H, s), 2.75 (1H, m), 2.82 (1H, m), 3.32 (3H, s), 4.92 
(1H, d, si = 8.4Hz), 6.70 (1H, d, ,1 = 7.1Hz), 6.95 (1H, d, ,1 = 
8.4Hz), 7.09 (2H, m), 7.17 (1H, s), 7.38 (1H, m), 7.51 (1H, dd, ,1 = 
1.4 + 7.8Hz), 7.62 (2H, m), 8.82 (1H, s); MS (CI) m/e 449 [MH] + . 
Anal. Found: C, 63.37; H, 7.04; N, 17.46. C u HJtp r 1.3H 2 0 
requires C, 63.62; H, 7.39; N, 17.81%. 

EXAMPLE 74: ^.fam RVS-fN-CvrfohexvlmethvI-N- 
TnethvlaminnV2.3.Hihvdrn .9..nyn.1-propvl.lH.1.4-benzodiazepin- 
fl-vn.N'-ra. m»*Wlrh™v"i"-ea 

Prepared as described in Example 60 from N- 
methylcyclohexylamine and l-methyl-l,2,3,4-tetrahydro-3H-l,4- 
benzodiazepin-2,5-dione; mp 218-225°C. X H NMR (DMSO) 8 
0.31 (1H, m), 0.66 (1H, m), 0.96-1.54 (9H, m), 2.21 (3H, s), 2.81 
(3H, s), 2.92 (1H, m), 3.16 (1H, m), 3.30 (3H, s), 4.94 (1H, d, ,1 = 
8.4Hz), 6.70 (1H, d, si = 7.0Hz), 6.91 (1H, d, J = 8.4Hz), 7.05-7.65 
(7H, m), 8.81 (1H, s); MS (CI) m/e 448 [MHf. Anal. Found C, 
65.59; H, 7.44; N, 15.46. C^H^N^ requires C, 69.77; H, 7.47; 
N, 15.65%. 

EXAMPLE 75: N-r3m.R%R-fN.N-Di- n nronvlamino)-2.3- 
dihvdro-l-met.hv1.2-nyo-lH -1.4.hsT 1 CTdia7emn-3-vI1-N Z -r3-methvl 

nhfinvlTurea 

Prepared as for Example 60, using di-n-propylamine in 
place of N-methyhyclohexylamine and recrystallized from ethyl 
acetate and hexane. Mp 164-166°C. *H NMR (360MHz, 
D 6 -DMSO-TFA) 6 0.60 (3H, t, ,1 = 7.3Hz), 0.99 (3H, t, si = 7.4Hz), 
1.57 (2H, m), 1.73 (2H, m), 2.25 (3H, s), 3.43 (5H, m), 3.88 (2H, 
m), 5.40 (1H, d, si = 6.3Hz), 6.78 (1H, d, si = 7.1Hz), 7.35-7.70 
(8H, m), 9.30 (1H, s) MS (CI) m/e 422 [MH] + . Anal. Found: C, 
68.33; H, 7.44; N, 16.27%. C^N^ requires C, 68.38; H, 7.41; 
N, 16.61%. 
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TTCAMPLE 76: N.r3fR.SVfi.^ .nv<.1nnpntv1-N-ethvlaminoV 
2.3.dihvdro.l .mPthv1-2.n^o.1TT.1.4.h ft n g oHia7ftTOn-3-vlVN'- 

f a-methvlphenyll urea 

Prepared as for Example 72, but using 
N-ethylcydopentylamine in place of N-methylbenzylamine and 
recrystallized from ethyl acetate hexane. Mp = 252-255°C, l H 
NMR (360MHz, D 6 -DMSO) 6 0.70-1.60 (11H, m), 2.21 (3H, s), 
2.91-3.90 (6H, m), 6 5.37 (1H, d, J = 8.4Hz), 6.72 (1H, d, ,1 = 
8.0Hz), 6.92 (1H, d, i = 7.5Hz, 7.10 (2H, m), 7.29-7.63 (5H, m), 
10.24 (1H, s). Anal. Found: C, 69.70; H, 7.21; N, 15.41%. 
C H N O . 0.15C e H w requires C, 69.68; H, 7.47; N, 15.69%. 

25 31 5 2 6 14 

EXAMPLE 77: N.r3fR.SUq-fN-(4.^ 
methvlammn)-2.3-dihv ^ 
vl-3-vn-N'-r3- methvln henvllurea 

a) N.Methvl-4.4-dTmethvltm!lohexvlamine 

To a solution of 4,4-dimethylcyclohexanone (25.2g) in dry 
methanol under an atmosphere of nitrogen was added 
methylamine hydrochloride (13.2g) and 3A mol sieves (Ig). The 
reaction mixture was stirred for lhr then sodium 
cyanoborohydride (12.7g) added portionwise. The mixture was 
stirred for 17hrs. A saturated solution of hydrogen chloride in 
methanol (200ml) was added and the reaction mixture stirred for 
lhr the filtered through hyflo and concentrated in vacuo. The 
residue was partitioned between IN sodium hydroxide (300ml) 
and dichloromethane (200ml). The layers were separated and 
the aqueous re-extracted with dichloromethane (2 x 200ml). The 
combined organics were washed with saturated sodium hydrogen 
carbonate (300ml), dried over sodium sulfate, filtered and 
concentrated in vacuo. The residue was distilled under reduced 
pressure. Bpt 40-45°C at O.lmmHg. X H NMR (CDC1 3 ) S 0.92 
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(6H, s), 1.10-1.30 (5H, m), 1.30-1.50 (2H, m), 1.66-1.72 (2H, m), 
2.26 (1H, m), 2.42 (3H, s). 

b) 5-(N-(4,4-DimethYlcYclohexYl)-N-methYlamino>3- 
QriminQ-l-methyl-g-gxft-l»4'frenzodiazeping 

Prepared as described in Example 1, steps a) and b) from 
l-methyl-l,2,3,4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione and 
N- methyM,4-dimethyl<ydohexylamine. 

c) N-ram.sw>^^ 

methvlaminoV2.3-dihvdro-l-methvl-2-oxo-lH-1.4-benzodiazepin- 

3-yl>N , -rv?-methYlphenYl1w:ea 

The product from step b) (800mg) was dissolved in dry 
tetrahydrofuran under an atmosphere of nitrogen and ethyl 
isocyanate (0.37ml) added. The reaction mixture was heated at 
60°C for 12h with stirring, then cooled to room temperature and 
concentrated in vacuo. The residue was purified by flash column 
chromatography on silica elution with l->3% methanol/0.5% 
0.88 ammonia solution in dichloromethane. The product was 
dissolved in methanol (20ml) and palladium on activated 
charcoal (400mg) was added. The reaction was hydrogenated at 
40psi for 2hrs then filtered through a glass fibre filter and 
concentrated in vacuo without heating. The product was 
dissolved in dry tetrahydrofuran (2ml) and m-tolylisocyanate 
(212pl) added. After 20mins diethyl ether (10ml) was added and 
the product collected by filtration and recrystallised from ethyl 
acetate, mp = 172°C (uncorr). *H NMR (DMSO) 5 0.82 (3H, s), 
0.88 (3H, s), 0.90-1.20 (3H, m), 1.20-1.42 (2H, m), 1.56-2.84 (3H, 
m), 2.21 (3H, s), 2.69 (3H, s), 3.31 (3H, s), 4.92 (1H, d, J = 8.4Hz), 
6.70 (1H, d, J = 8.8Hz), 6.94 (1H, d, i = 8.4Hz), 7.10 (2H, m), 
7.17 (1H, s), 7.36 (1H, m), 7.50 (1H, dd, sL = 1.3 & 7.7Hz), 7.60 
(2H, m), 8.80 (1H, s); MS (CI) m/e 462 [MH] + . Anal. Found: C, 
69.48; H, 7.69; N, 15.18. C 27 H 35 N 5 0 2 . 0.2H 2 O requires C, 69.71; 
H, 7.67; N, 15.05%. 
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F.YAMPLE 78: N.mm.SVfi^N -nvrlnhfixv1-N-ethvlamino)-2.3- 
riihvdro-l-methv1-2-oYQ-lH-1.4-henzodiazeirin-3-vn-N , -r3- 
methvlnhenvll urea 

Prepared as for Example 60 using N-ethylcyclohexylamine 
5 in place of N-methylcyclohexylamine and recrystallized from 
ethyl acetate. Mp = 206-207°C. *H NMR (360MHz, D 6 -DMSO) 5 
0.83 (3H, m), 0.83-1.9 (10H, m), 2.2 (3H, s), 3.0 (1H, m), 3.3 (4H, 
m), 4.9 (1H, d,d = 8.9Hz), 6.7 (1H, d, ,1 = 6.5Hz), 6.9-7.6 (8H, 
Aromatics), 8.8 (1H, s). MS (CD m/e 448 (MH) + . Anal. Found: 
10 C, 69.79; H, 7.6; N, 14.82%. C^H^O, requires C, 70.04; H, 
7.49; N, 15.18%. 

EXAMPLE 79: N-mnfl.SVfi-fN-Ovclohexvl-N-T?ropvlaininoV2.3- 
dihvdro-l-methvl-2-oxo-lH-henzodiazepin-3-vn-N , -r3- 

15 mgthvbhgnYllurea 

Prepared as described in Example 60 from 1-methyl- 
l,2,3,4-teti^yd^o-3H-l,4-benzodiazepin-l,5-dione and N- 
propylcydohexylamine. Mp = 146°C (uncorr); *H NMR 
(360MHz, DMSO) 8 0.77 (3H, s), 0.86-1.18 (3H, m), 1.20-1.56 

20 (6H, m), 1.56-1.80 (2H, m), 1.88 (1H, m), 2.12 (3H, s), 2.82 (1H, 
m), 3.31 (3H, s), 3.43 (1H, m), 4.93 (1H, d, i = 8.3Hz), 6.70 (1H, 
d, jl = 6.9Hz), 6.89 (1H, d, J = 8.3Hz), 7.10 (2H, m), 7.18 (1H, s), 
7.38 (1H, m), 7.48 (1H, dd, 4 = 1.3 & 7.9Hz), 7.61 (2H, m), 8.12 
(1H, s); MS (CI) me 462 [MHf. 

25 

EXAMPLE 80: N-mfR.S)-R-fN-Benzvl- N-cvclohexvlamino)-2.3- 
dihvdro-l-methvl-2-oyn-lH-1.4-benzodiazepin-3-vn-N'- 
ra-TnathylnhenvH urea 

a: N-Benzvlcv riohBxvlamine 
30 To a stirred solution of cydohexylamine (9.34g) in 

methanol (300ml) was added benzaldehyde (lO.Og) followed by 
activated 3A molecular sieves. After lh, sodium 
cyanoborohydride (7.13g) was added followed by the dropwise 
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addition of acetic acid (9.2ml), and the reaction was stirred 
overnight. The reaction mixture was filtered through hiflo, the 
solvent removed in vacuo and the resulting white solid was 
heated under reflux in 5M potassium hydroxide solution for 30 
nuns. The product was extracted into dichloromethane (3 x 
100ml) and the combined organic layers were washed with brine 
(100ml), dried over sodium sulphate and the solvent was 
removed in vacuo to give a clear oil. The product was purified by 
column chromatography (eluting with ethyl acetate) then 
distillation; bpt = 137°C at l.Ombarr. *H NMR (360MHz, 
D -DMSO) 6 0.94-1.24 (5H, m), 1.48-1.88 (5H, m), 2.32 (1H, m), 
2.32 (1H, m), 3.10 (2H, s(b)), 3.72 (2H, s), 7.14-7.40 (5H, m). 

b) TJ.rarRSVR-N -^^rv1-N-cvrfohftTylaminoV2.3- 

rtitivrirn-1 . m pf>iv1-9-.nT<v1P -1 A-hen7ndin7Pmn-3-vl1-N'-r-3- 
m^vlnViATivniirea 

Prepared as for Example 60 from l-methyl-1,2,3,4- 
tetrahydro-3H-l,4-benzodiazepin-2,5-dione and N- 

benzyl<ydohexylamine and recrystalKsed from ethyl 
acetate/60-80 petrol, mp = 178-179°C, *H NMR (360MHz, 
D -DMSO, VT o 353K) 8 0.92-1.94 (10H, m), 2.21 (3H, s), 3.16 
(3H, s), 3.66 (1H, m), 4.22 (1H, d, i = 16Hz), 4.70 (1H, d, i * 
16Hz), 4.92 (1H, d, J = 8.3Hz), 6.72 (2H, m), 7.02-7.24 (8H, m), 
7.32 (1H, m), 7.44 (1H, m), 7.56 (2H, m), 8.62 (1H, s); MS (CI) 
m/e = 510 [MHT; Anal. Found: C, 73.08; H, 6.85; N, 13.74. 
C H N O requires C, 73.06; H, 6.92; N, 13.74%. 

31 35 5 2 

TTCAMPT.Tg «i- N-r3m.S V K-fTJ-nvr»1nhPTvlnTninoV2.3-dihvdro-l- 
mpflivl-2-OTO -IW-l 4-hen2nHia7PTTin-3-vn-N , -r3- 

To a stirred solution of the product of Example 80 (0.50g) 
in methanol (40ml) under nitrogen was added ammonium 
formate (0.31g) followed by 10% palladium on carbon (0.50g). 
The reaction mixture was heated under reflux for 2h then cooled 
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to room temperature, filtered, washed with methanol (3 x 20ml) 
and the solvent removed in vacuo. The product was redissolved 
in dichloromethane (200ml), washed with brine (100ml), dried 
over sodium sulphate and the solvent removed in vacuo to give a 
5 white solid. Recrystallised from ethyl acetate/60-80 petrol, mp * 
153-155°C; *H NMR (360MHz, D 6 -DMSO) 8 0.88 (1H, m), 
1.06-1.34 (4H, m), 1.88-2.00 (5H, m), 2.22 (3H, s), 3.28 (3H, s), 
3.58 (1H, m), 4.88 (1H, d, 1 = 8.6Hz), 6.54 (1H, d, J = 7.7Hz), 
6.68 (1H, d, J = 6.9Hz), 6.86 (1H, d, J = 8.6Hz), 7.08 (2H, m), 
10 7.14 (1H, s), 7.34 (1H, Us 7.8Hz), 7.60 (2H, m), 8.77 (1H, s); 
MS (CI); m/e = 420 [MH]\ Anal. Pound: C, 65.77; H, 6.97; N, 
15.98. C H H O B<0 requires C, 65.77; H, 7.14; N, 16.01%. 

24 29 5 2 2 

TTCAMPT.F, 82; N-ran? RVR.fN -n Tr l^PTv1.N.TnethvlnTninoV2.3- 
15 rti .mf»*)wU2.nTO-lff -1 ,^PT™nriiflTPfflTv3-v11-N> 

rfi-^rianvThirea 

Prepared as for Example 77c) and Example 69b) using 

5-ammoindane. Mp = 232-234°C. *H NMR (360MHz, D 6 -DMSO) 

5 1.01-1.98 (16H, m), 2.65 (3H, s), 2.76 (H, m), 4.92 (H, d, I » 
20 8.46Hz), 6.88 (H, d, 1 = 8.46Hz), 7.23-7.65 (7H, m), 8.65 (H, s). 

MS (CI) m/3 461 [MH*]. Anal Found: C, 68.78; H, 7.34; N, 

13.26%. C^H^N^. OJEtOAc 0.7H 2 ) requires C, 68.48; H, 

7.71; N, 13.39%. 

25 EY AMPLE 83: ^.av^i^l^^rtyBmino)- 
O. a-^iWrn-l-Tnet h vl-9-nTn.lTT-l 4-hPT^7■0(1^a2eT>^^^-3-Yl1-N•- 
r3-Tnpthvlnhe nvn nrea 

Prepared as for Example 77 using N-methyl 
<?ydooctylamine in place of N-methyl-4,4- 

30 dimethyl(ydohexylamine. mp = 221-222°C. *H NMR (360MHz, 
D -DMSO) 8 1.1-1.6 (14H, m), 2.2 (3H, s), 2.66 (3H, s), 3.3 (3H, 
&), 4.96 (1H, d, i = 1.18Hz), 6.7 (1H, d, i = 6.6Hz), 6.9-7.6 (8H, 
m), 8.8 (1H, s). 
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'RYAMPTiB 84: N- ran? RV^-3-D^vHrn-f>-f 2-(N.N- 
^Tn^v1nTniTi n)f.tli^»TriinnV1.mPtllv1-2-nXO-lH-1.4- 

hPTiy.nHiflrPn^-^-vn-N'.rfl. Tn p^vl^wivllim»a dihvdroRhloride 
5 a ) -| ? .T^t,vriro-{> -^-^N.^iTnPthv1nmmn)ethYlaTTiiTin)-l- 

™pt.hv1-3H-1 

A solution of phosphorous pentachloride (8.10g) in 
anhydrous dichloromethane (350ml) was added dropwise to a 
stirred suspension of l-methyl-l^^,4-tetrahydro-3H-l,4- 

10 benzodiazepin-2,5-dione (6.0g) in anhydrous dichloromethane 
(150ml). After stirring for 3h the solvent was evaporated, the 
residue re-dissolved in dichloromethane (200ml), cooled to 4°C 
and treated dropwise with a solution of 
N^-dimethylammoethylamine (8.81g) in anhydrous 

15 dichloromethane (100ml). The cooling bath was removed and 
the reaction mixture was stirred at room temperature for 2h. 
The reaction mixture was evaporated to dryness and the residue 
purified by column chromatography on neutral alumina (Grade 
3) using dicHorometnane/methanol (30:1) to (20:1) (gradient 

20 elution). MS, CI*, m/z = 262 for (M+H) + . *B NMR (CDCy 5 2.24 
(6H, s), 2.46-2.60 (2H, m), 3.36 (s) and 3.32-3.47 (total 5H, m), 
3.61 (1H, d, J = 12Hz), 4.20 (1H, d, J = 12Hz), 5.20 (1H, broad 
res.), 7.20-7.32 (2H, m), 7.46-7.59 (2H, m). 

b) 1 9..rHTiv^rn-P -r9.fNN-diTnpthvlaTniT10)ethvl-(t- 

25 hiit.vlnTvrarhoTivi^TninoVi-T n^vT.aK-i^hPTi7ndinzepin-2-one 
Di-5-butyldicarbonate (4.33g) was added in portions to a 
stirred, cooled (4°C) solution of the foregoing benzodiazepine 
(4.70g) in dichloromethane (40ml). After addition the cooling 
bath was removed and the reaction mixture stirred at room 

30 temperature for 16h. The reaction mixture was evaporated to 
dryness and the residue purified by column chromatography on 
neutral alumina (Grade 3) using dichloromethane/methanol 
(50:1). Mp<35°C. MS, CI*, m/z = 361 for (M+H) + . J H NMR 
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(CDC1 3 ) 5 1.22 (9H, s), 2.45 (6H, s), 2.68-2.76 (1H, m), 2.79-2.87 
(1H, m), 3.53 (3H, s), 3.72 (1H, d,l= 11Hz), 4.02-4.09 (1H, m), 
4.24-4.32 (1H, m), 4.65 (1H, d, 1 = 11Hz), 7.35 (1H, dd, ^ = ^ = 
8Hz), 7.41 (1H, d, J = 8Hz), 7.65 (1H, ddd, ^ = 2Hz, ^ = ^ = 
8Hz), 7.79 (1H, dd, ^ = 2Hz, ^ = 8Hz). 

c ) 1 9-nihvHrn.M 9-rNN-dimethv1aminn)ethYl-(t- 

hiitvlorycar h""vnaTninnV1-TTiPt.hv1-3-oxiTTlido-3H-1.4- 
hflTi7:ndifl?:epiTi-2-one 

Potassium t-butoxide (3.18g) was added in portions to a 
stirred, cooled (-20°C) solution of the foregoing benzodiazepine 
(3.75g) in anhydrous toluene (75ml) under a nitrogen 
atmosphere. After 15 minutes isopentylnitrite (1.53ml) was 
added and the reaction mixture was stirred at -20°C for 1.5h. 
Powdered carbon dioxide (1.6g) was added in portions and the 
mixture was stirred for 10 minutes then evaporated to dryness. 
The residue was purified by column chromatography on neutral 
alumina (grade 3) using dichloromethaneymethanol (30:1) to 
(10:1) (gradient elution) to afford the oxime (2.50g). mp 
105-109°C. *H NMR (360MHz, DMSO-d 6 ) 8 1.02 (9H, s), 2.18 
and 2.20 (6H, each s), 2.41-2.51 (1H, m), 2.82-2.88 (1H, m), 3.29 
and 3.32 (3H, each s), 3.93-3.97 (2H, m), 7.29-7.65 (4H, m), 10.10 

and 10.97 (1H, each broad s). 

d) am RVATnino- 1 9.^i>ivHrn-5-f?-fN.N-diTnethYlaminQ) 

pthv1-ft-hutv1nTVRarhoT iv1>aTninoV1-mfithvl-3H-1.4-. 
henzodiazp.niTi-2-one 

The foregoing oxime (0.50g) was hydrogenated over 5% 
rhodium on carbon (0.40g) in ethanol (50ml) at 40psi and 60°C 
for 4h. The reaction mixture was filtered then evaporated to 
dryness to give the amine (0.462g). Rf 0.18 in 
dichloromethane/methanol (5:1) on silica plates. *H NMR 
(CDC1 ) 5 1.07 (9H, s), 1.90-2.30 (2H, broad resonance), 2.29 (6H, 
s), 2.55-2.70 (2H, m), 3.43 (3H, s), 3.87-3.94 (1H, m), 4.10-4.18 
(1H, m), 4.29 (1H, s), 7.19-7.29 (2H, m), 7.48-7.66 (2H, m). 
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e ) rc.^,.Ri2.frTHlivHTt*S4fr ^ 
^■hi^lnYVcar h"r,^^TninnV1-mPthv1-?-nyO-1H-1.4- 

hPTi^nHia^pii i-^.yn-N'-ra.TTipthVlnbenvnurea 

A stirred, cooled (4°C) suspension of the foregoing amine 

5 (0.45g) in anhydrous tetrahydrofuran (10ml) was treated with 
m-tolylisocyanate (0.145ml). The cooling bath was removed and 
the solution was stirred at room temperature for 30 minutes. 
The reaction mixture was evaporated to dryness and the residue 
purified by column chromatography on neutral alumina (grade 

10 3) using dichloromethane/methanol (30:1) to afford the title 
compound which was recrystalHsed from ethyl acetate/n-hexane 
(1:5) (0.48g). mp = 112-115°C. MS, CI*, m/z = 509 for (M+HT. 
Anal. Found: C, 63.82; H, 7.07; N, 15.80. C^H^.O,. O.lC^ 
requires C, 64.09; H, 7.28; N, 16.24%. 

15 f) M-r3n? RV2.3 -T>i-livHrn-R-f 2-fN W-itiwiBthvl amino) 

PtVi vlaTniTinVl -TTie t byV9.-nvn.lH-1 4-hemodiazpfflTi-3-Yl1-N'-r3- 
TnPt.hvlphp.nvn nrea dihvfjmrhlnride 

A stirred, cooled (4°C) solution of the foregoing 
benzodiazepine (0.18g) in ethyl acetate (5ml) was treated with 

20 ethyl acetate (20ml), pre-saturated with hydrogen chloride gas. 
The solution was stirred at 4°C for lh followed by lh at room 
temperature, then evaporated to dryness. The product was 
recrystallised from propan-2-ol/diethyl ether (0.10g). mp 
189-192°C. MS, Cr, m/z = 409 for (M+H) + . J H NMR (D 2 0) 5 

25 2.30 (3H, s), 2.98 (6H, s), 3.48 (3H, s), 3.53-3.57 (2H, m), 
3.79-3.97 (2H, m), 5.56 (1H, s), 7.02 (1H, d, i = 7.5Hz), 7.14-7.16 
(2H, m), 7.27 (1H, dd, ^ = ^ = 7.5Hz), 7.55 (1H, dd, i 1 = ^ = 
8Hz), 7.62 (1H, d, ,1 = 7.5Hz), 7.86-7.91 (2H, m). Anal. Found: 
C, 53.89; H, 6.38; N, 16.89. C^N.O,. 2HC1. 0.6H 2 O requires 

30 C, 53.68; H, 6.39; N, 17.07%. 
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FYAMPLE 85: W.ram.fiV2.3.Dihvriro-5-fN-(2-N- 

ht»Tizodia2epip .a.vn-N , -r3.Tnpt.hv1pheTivnurea 

Prepared in the same way as Example 77 except using 
5 N-methyl-(2-ammoethyl)morpholine. Mp « 174°C (uncorr); l H 
NMR (DMSO) 8 2.10-2.38 (9H, m), 2.43 (1H, m), 2.82 (3H, s), 
3.12 (1H, m), 3.32 (3H, s), 3.48 (4H, m), 4.92 (lH, d, J = 8.4Hz), 
6.70 (1H, d, i = 7.1Hz), 6.96 (1H, d, i = 8.4Hz), 7.08 (2H, m), 
7.17 (1H, s), 7.37 (1H, m), 7.57 (2H, m), 7.63 (1H, m), 8.81 (1H, 
10 s); MS (CD m/e 465 [MH] + . Anal. Found: C, 64.54; H, 6.66; N, 
18.04. C H NO requires. C, 64.64; H, 6.94; N, 18.09%. 

25 32 6 3 ^ 

example 86: T<r.r3rR RVS-f N .r!vnnhentvlVN-methYlaTnino)-2.3- 

Hihvdrn.l-mefHv1-2.nTn-1F -V4.hpn7ndia7PPir-3-Yl1-N'-r3-(5- 

15 TnPt.hvtT)vridinP.Vl urea 

a ) K-fNr.fivrlnhprtvl-N-TTieth Y^^innVI-Tnpthvl-2-OXO- 

1 d. hpny.nriiay.errine 

Prepared analogously to Example la) from 1-methyl- 
i,2,3,4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione and N-methyl 
20 cydoheptylaxnine. *H NMR (250MHz, CDCy 8 1.0-1.90 (12H, 
m), 1.96 (1H, m), 2.78 (3H, s), 3.36 (3H, s), 3.48 (1H, d, 
,I=12.2Hz) f 4.23 (1H, d, ,1=12.2^), 7.24 (2H, m), 7.48 (2H, m). 

b) K-m-ryc:1ohppt^ 1 - N - meth v1nm ^ noV1 ' mpt ' hv1 ' 3 ' 0 ^™ np ' 
2-nvn.l .4-henzodiazepine 
25 Prepared analogously to Example lb). 

C ) ^.famsvR.f^ .r.v*'inTiPnf^l).N-mpt,hYlaminoV2.3- 

ftihvrWl .T^Pt.hvl-g-oTP-lTT.I ■4.hen7ndia7PT)in-3-v11-N , -r3-(&- 
TnPt^vlnwidinp)1 urea 

To the product of part b) (1.9g) in acetic acid (50ml) was 
30 added trifluoroacetic acid (4.5ml) and zinc (3.8g) and the 
reaction mixture was heated to 40°C with rapid stirring for 2hrs. 
The reaction mixture was cooled to room temperature, filtered 
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through hyflo, evaporated and azeotroped with toluene. The 
residue was dissolved in dry tetrahydrofuran (10ml) and added 
to a solution of 3-amino-5-methyl pyridine (0.63g), triphosgene 
(0.57g) and triethylamine (2.2ml) in dry tetrahydrofuran (30ml) 
5 and the reaction was allowed to stir at room temperature for 
17hrs. The reaction mixture was concentrated in vacuo and the 
residue purified by flash column chromatography elution with 
0-»5% MeOH/0.5% 0.88 ammonia solution/dichloromethane 
followed by purification on HPLC elution with 0-+5% 

10 MeOH/0.5% 0.88 ammonia solution/dichloromethane. Product 
recrystallised from ethyl acetate, mpt = 235°C (uncorr). H 
NMR DMSO 5 1.18 (1H, m), 1.40 (6H, m), 1.90 (1H, m), 2.21 (3H, 
s), 2.63 (3H, s), 3.32 (3H, s), 4.93 (1H, d, sL=8.3Hz), 7.07 (1H, d, 
,I=8.3Hz), 7.37 (1H, m), 7.50 (1H, dd, 1-1.4 and 7.8Hz), 7.61 (3H, 

15 m), 7.96 (1H, s), 8.29 (1H, d, i=2.2Hz), 9.02 (1H, s). MS (CI) m/e 
449 [MHT. Anal. Found C, 66.67; H, 7.19; N, 18.63. CJH^O, 
requires C, 66.94; H, 7.19; N, 18.74%. 

TTCAMPT.tt 87: 3fF ^.N.fS.f3.A7 ^wnnra.2.21nonan-3-vlV2.3- 
20 ^hyriro-l-me^vl-g-nrn-lH- l 4-hpn7/irfia7e™n-3-vl)-1H-indole-2- 
raThroramide 

a) K-ra-A^flhirvclo rp 9. 91nnnnn.S-vlV1.2-dihYdrO-8H- 

2-one 

25 The product of Example 31a) (17.5g), ethyl isocyanate 

(7.3ml) and triethylamine (4.6ml) were heated at 65°C, with 
stirring, in anhydrous tetrahydrofuran (900ml) for 4 hours. The 
solvent was evaporated and the residue was purified by column 
chromatography on silica using dichloromethane -» 2% 

30 methanol/dichloromethane (gradient). (20.8g). mp 168°C. 

b) pmsvAmino - R-r.q- a r a hicvc1or3.2.21nonan-3-vl)-1.2- 
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The foregoing oxime derivative (ll.Og) was hydrogenated 
in methanol (1L) over 10% palladium on carbon (4.5g) at 45 psi 
and ambient temperature for 3 hours. The mixture was filtered 
and the solvent was evaporated to give the amine as a foam 
5 (8.0g). mp 160-163°C (ethyl acetate). Found: C, 68.82; H, 7.67; 
N, 17.69. C 18 H 24 N 4 0 requires C, 69.20; H, 7.74; N, 17.93%. 

c ) an^lN.fK-fS -A«rtiirvclora 9. 91nnT^n.a.v1V2.3- 

Hihvriro-1-methv1-9.-nyfvlH-l ,^An7ndiazRTOn-3-vlVlH-indole-2- 
rnrhoYamide 

10 A solution of the foregoing amine (1.50g) in 

dimethylformamide (10ml) was treated with indole-2-carboxylic 
acid (852mg), 1-hydroxybenzotriazole (714mg), l-(3-dimethyl 
aimnopropylV3-ethyl-carbodiimide hydrochloride (l.Olg) and 
triethylamine (1.4ml). After stirring for 18 hours at room 

15 temperature the solid obtained was collected then triturated 
with methanol to afford the title compound (1.60g). mp 
210-214°C (chloroform/diethyl ether). MS, CI*, m/z = 456 for 
(M+H)*. *H NMR (360MHz, CDCl g ) 5 1.44-1.95 (8H, m), 
1.95-2.08 (2H, m), 3.26-3.42 (2H, m), 3.44 (3H, s), 3.56-3.70 (2H, 

20 m), 5.46 (1H, d, J = 8Hz), 7.06-7.74 (10H, m), 9.22 (1H, broad 
resonance). Found: C, 69.11; H, 6.34; N, 14.74. 
C H Q qN O .0.66H o O requires C, 69.36; H, 6.54; N, 14.98%. 

27 . £%) 6 2 2 

example 88: r-VN-f(V(?VA?abirYcM3, 7, gTnnnnn.3-YlV2.8- 
25 riihvriro-i .Tnet hvi-2-oTn.iH-l 4-hen7odiazepin-3-YlVlH-indole:2: 

pflrbmcawiide hydrochloride 

The racemic compound (Example 87, 1.60g) waB separated 
into its enantiomers using preparative chiral HPLC on a Pirkle 
dinitrobenzoyleucine column (5u) [(250 x 21.4)mm] eluting with 
30 2% methanol in 1-chlorobutane (including 1% acetic acid). Flow 
rate 20ml/minute, U.V. detection at 305nm. Analysis was 
performed on an analytical Pirkle dinitrobenzoylleucine column 
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(5u) [(250 x 4.6)mm] eluting with 5% methanol in 1-chlorobutane 
(including 1% acetic acid). Plow rate 1.5ml/minute, U.V. 

detection at 250nm. 

The free base was liberated and obtained as a colourless 
5 solid (780mg). The hydrochloride salt had xnp 280-282°C 
(chloroform). MS, CI*, m/z = 456 for (M+H) + . [a] 83 ^ = -253° 
(c=0.2, methanol). HPLC:>99%ee. Found: C, 65.86; H, 6.15; N, 
14.44; CI, 6.87. C^N.CyHCl requires C, 65.91; H, 6.14; N, 
14.23; CI, 7.20%. 

10 

ttcampt/R 89: { + yrJ.rR.f3.A7 a birvr1or3.2.21nnnnn-3-YlV2.3- 

i p ™W.1 TT.1 .4-bf n*nrii nwmin.B-vl VI H-1Tldole-2- 

rarVrnTarrade dihvdrochloride 

The title compound was obtained (800mg) using the 
15 procedure described in Example 88. The dihydrochloride salt 
had mp 279-280°C (chloroform). MS, CI*, xalz = 456 for (M+H)*. 
[a] 23 ' 0 = +222° (c=0.2, methanol). HPLC: 93% ee. Found: C, 
59.73; H, 5.60; N, 12.55; CI, 15.34. C t pjXfi^2ABCL requires 
C, 59.72; H, 5.83; N, 12.90; CI, 15.67%. 

20 

TTCAMPT.F, 90: ■^-N.f2 a-P ^vHrn.R.(hoTnoniT)Pridin-l-vlVl- 

f frTnflt>.v1 ? rnnv1V p r nyn.lTT.1.4-^ 

caitpxamide 

a) i 9..nihvdro. P F- K - n,nmnT,iT,m,diT1 - 1 VHg-methTi 

25 prrmvl V1 .4-fr f n?ITfTtiP TP T" n ' 2 - one 

The title compound was prepared from l-(2-methylpropylV 
l^,3,4-tetrahydro-3H-l,4-benzodiazepin-2,5-dione, phosphorus 
pentachloride and homopiperidine. mp > 210°C (dec). Found: 
C, 71.88; H, 8.70; N, 12.95. 0^.^30.0.25^0 requires C, 

30 71.78; H, 8.72; N, 13.22%. 

b) •| | ? f .pi>ivrirn-3 TT.K-fhnTnnT)iTW»ridin-1-vlVl-(2- 

pn f thv1prnTivlV3- n^^^n-1.4-bpn70dia7iRPm-2-pne 
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Hie title compound was prepared from the foregoing 
benzodiazepine, potassium t-butoxide and isopentylnitrite in 
toluene. 

c) a( VAmmo- i 2-*h vrirn-3H-S-(homopiperidin-1 -yIH- 
5 f2.methvlpropvn-1.4.henzodiazepin-2-one 

The title compound was prepared from the foregoing 
oxime using previously described procedures. 

d) afff..9VN-f2.^ -rHTiv^rn-K-ftinnifw>ir.Pridin-1-vlVl-(2- 
Tr. fi thv1prnovlV2.oxn-1TT-1it-hPTi7ndifl7PniT1-3-YlV1H-indple-2- 

10 carho*amide 

The title compound was obtained from the foregoing 
amine, indole-2-carboxylic acid, 1-hydroxybenzotriazole, l-(3- 
dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride and 
triethylamine in dimethylfbrmamide. mp > 264°C. Found: C, 

15 71.47; H, 7.02; N, 15.14. C^H^fiz requires C, 71.31; H, 7.05; 
N, 14.85%. 

EXAMPLE 91: f.VN.f2.3.Dihvrfrn-5.fbnTnOT)iPPridin-l-YlVl-(8- 
niPtbv1iirnT>v1V2.nTn.lH-1.4-b^ 7ni1ifl7fiTnn.3-vlVlH-ind0le-2- 

20 rarhoTanride 

The racemate of Example 90 was separated into its 
enantiomers using a semi-preparative dinitrobenzoylleucine 
Pirkle column (5u) [(250 x 20)mm] eluting with 3% methanol in 
1-chlorobutane (including 1% acetic acid). The free base was 

25 liberated and obtained as a colourless solid, mp 243-246°C. 
[a] 23 * 0 !, = -17° (c=0.2, methanol). Found: C, 71.56; H, 6.97; N, 
14.80. CaHajNBOj requires C, 71.31; H, 7.05; N, 14.85%. 

EXAMPLE 92: f^-VN.f2.3.Dib v^ro.R-fhnmoninRridin-l-YlVl-(2- 
30 TnPtbv1nmpvlV2-nYO-1H-l. 4-hpn?:ndiazepiTT3-v1V1H-ind0le-2- 

carboxamide 
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Obtained as for Example 91. mp 240-241°C. [aP»b = 
+15° (c=0.2, methanol). Found: C, 65.91; H, 6.77; N, 13.36. 
CaHaNA-ZHaO requires C, 66.25; H, 7.35; N, 13.80%. 

TRAMPLE 93: ?{F filN-f2.S.I)ftvdnhMbffm^ 
fg. mB thvlTmiD v lV^iw1H-1.4-heTi7ndiB7fflrin^YlM?^ 

2-carboxamide 

Prepared analogously to Example 87 from 3(i2,S)-amino- 
l,2-dmydro-3H-5-(homopiperidin-l-yl)-l-(2-methylpropyl)-l,4- 
benzodiazepin-2-one and (SM-)-indoline-2-carboxylic acid, mp 
105-106°C. Found: C, 70.26; H, 7.24; N, 14.14. 
CasHasNgOj-O^HsO requires C, 69.94; H, 7.51; N, 14.57%. 
TiYAMPLE 94: pfP ,<?VN-f2.3 -r>^vHro-R-fhnmnpireridin-VYl)-^- 

f2-TnPthvlnro P v^-9-nTn-iH-l 4-hpn7.odiasep™-3-Yl>1H-indple-3- 

acetamide 

Prepared analogously to Example 87 from 3(fl,S)-amino- 
l,2-dihydro-3H-5-{homopiperidin-l-yl)-l-(2-methylpropyl)-l,4. 

benzodiazepin-2-one and indole-3-acetic acid, mp 178-180°C. 
Found: C, 72.11; H, 7.10; N, 14.45. C^Nfiz requires C, 71.72; 

H, 7.26; N, 14.42%. 

"EYAMPLE 95: flfff gy*H 9 a-Dibvflm.B^-TnethYlpiPRTidm-l-Yl)- 
1-(2-Tni»thvl r rnT>v1V2-nxo - 1TT-V4-bpn7oHia7PT)in-3-vlV1H-ind0le- 

9,-rnrhmtamide 

a) 1 9.r>ibvdro-3 TT.K-f4-TnPthv1piT>Pridin-l-Yl)-l-(2- 

mpthvlnrop vlVI^-ben^nHiarPDin^-one 

Prepared from l-(2-methylpropyl)-l^,3,4-tetrahydro-3H- 

I, 4-benzodiazepin-2,5-dione, phosphorus pentachloride and 4- 
methylpiperidine. Rf 0.76 in dichloromethane/methanol (9:1) on 

silica plates. MS, CI + , m/z = 314 [M+H]+. 

b) 1 ^.-nibvdro-^H-R^-met bvlpinpridin-l -vl V3-Oximido-X.4- 

hPTi7.odiazfinin-2-one 
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Prepared from the foregoing benzodiazepine, potassium t- 
butoxide and isopentylnitrite in toluene, mp 188-191°C (ethyl 
acetate/n-hexane). MS,.CI\ m/z = 343 [M+H]*. *H NMR 
(360MHz, CDC1 3 ) 6 0.81-1.10 and 1.20-2.00 (14H, each m), 2.80- 
5 3.00 (1H, m), 3.10-3.35 (1H, m), 3.34 (1H, dd, Ji = 6Hz, J 2 = 
14Hz), 3.60-3.90 (2H, m), 4.34 (1H, dd, Jj = 9Hz, J 2 = 14Hz), 

4.44-5.00 (1H, m), 7.12-7.48 (4H, m). 

C ) 1.2.nibv^ro- ^-(n.rpfTivlfln 1 ir 1 nr a rhnTivlVnyiTnido)-3H-5-(4- 

10 fins 

The foregoing oxime (800mg) was treated with 
triethylamine (0.2ml) and ethyl isocyanate (0.37ml) in 
anhydrous tetrahydrofuran (80ml) then heated at reflux for 4 
hours. The reaction mixture was cooled, evaporated to dryness 
15 to give a cream foam (960mg). mp 75-79°C. MS, CI*, m/z 414 for 
[M+H] + . 

d) 3f7?.^.Amino. i 9.^^vHro.3H-f>-(4-methvlpiperidin-l-YlV 

1 .( 9,-TriPt.hvlnropv l VI ^-nenzodiFgppiTi-g-one 

The foregoing carbamate-oxime (960mg) was hydrogenated 
20 at 45 psi over 10% palladium on charcoal (960mg) in ethyl 
acetate (120ml) for 5 hours. The reaction mixture was filtered, 
then evaporated to dryness to give the amine (725mg). Rf 0.28 
in dichloromethane/methanol (9:1) on silica plates. 

e ) T yg.5?VN-f2..^ -ni->iyHrn-^f4-T7ipt>iv1nineridin-l-vlVl-(2- 

25 m pt.hv^rn P vl)- 9.-nTO.1TT.1.4-hPTl7ndia7emT)-3-YlVlH-ind0le-2- 
rflrhmrflmide 

A stirred solution of the foregoing amine (725mg) in 
dimethylformamide (10ml) was treated with l-(3- 
dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride 
30 (497mg), 1-hydroxybenzotriazole (35mg), indole-2-carboxylic acid 
(419mg) then finally triethylamine (0.72ml). The reaction 
mixture was stirred at ambient temperature for 18 hours, 
treated with water (30ml), and the resulting solid collected by 
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filtration. The solid was purified through a short silica column 
using dichloromethane/methanol (20:1) then recrystallised from 
ethyl acetate/n-hexane (455mg). mp 248-249°C. MS, CI*, m/z = 
472 [M+H]+. Found: C, 71.79; H, 7.01; N, 14.58. C^^H^ 
5 requires C, 71.31; H, 7.05; N, 14.85%. 

TRAMPLE 96: M.r3n? Sl2.3-Dihvdro-1 -meth v1-5-(4- 
mPthvlninpridiii-l -vl 12-oxo-l TT-l 4-hRnzo(tia7BT)in-3-vn 

N'.ra.fN.methvl-N '.ri^prarinvlVnhpnvnurea 

10 a) i 9.r>ihvdro-l. T r '»^^-S.f4.T n pthv1piT>eridiTi-1 -vl V3-Q- 

Pt.hvlflTninoearbnTivT>nTiTnidp .aTT.1 .4.hen7ndifl7Pnin-2-one 

Prepared analogously to Example 17e from 1,2-dihydro-l- 
methyl-5^4-metiylpiperidm-l-yl)-3-oximido-3H-l,4- 
benzodiazepin-2-one (Example 7b, 0.5g). *H NMR (360MHz, 

15 CDC1 8 ) 8 1.00 (3H, brs), 1.13 (3H, t, J = 7.2Hz), 1.22-1.42 (2H, 
m), 1.54-1.90(3H, m), 2.78-3.30 (4H, m), 3.44 (3H, s), 3.56-3.78 
(1H, m), 4.54-4.86 (1H, m), 6.37-6.45 (1H, m), 7.21-7.38 (3H, m), 
7.46-7.54 (lH,m). 

h\ a-fN-Methv i-N'-TOTierazinvlVl -nitrobenzene 

20 A mixture of N-methylbis (2-chloroethyl)amine 

hydrochloride (9.8g) and 3-nitroaniline (7.0g) in 1-butanol 
(100ml) was heated at reflux for 60h then cooled to room 
temperature. Sodium carbonate (2.8g) was then added and the 
mixture heated at, reflux for a further 18h, then cooled to 0°C 

25 and filtered. The solid was collected, washed with anhydrous 
ether then partitioned between dicbloromethane (200ml) and 
sodium hydroxide solution (1M, 150ml). The organic layer was 
separated and the aqueous phase washed once more with 
dicbloromethane (200ml). The combined organic layers were 

30 dried (K^C0 3 ) and evaporated in vacuo. The resultant residue 
was chromatographed on silica gel, using 
dichloromethaneanethanol (96:4) as the eluant, to afford an 
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orangeoil. The oil crystallised on standing and the resultant 
solid was triturated with petrol (60/80) to give the desired 
piperazine (5.64g). *H NMR (360MHz, CDC1 3 ) 6 2.37 (3H, ■). 
2.58 (4H, t, J = 5Hz), 3.30 (4H, t, J = 5Hz), 7.18 (1H, dd, J = 9 
5 and 3Hz), 7.35 (1H, t, J = 8Hz), 7.64 (1H, dd, J = 9 and 2Hz), 
7.71 (1H, d,J = 2Hz). MS (CI, NH 3 ) 222 (M+l). 

A solution of 3-(N-methyl-N-i>iperazinyl>l-nitrobeiizene 
(1.17g) in ethanol (40ml) was hydrogenated at 25 psi for 20 min 

10 in the presence of a palladium on carbon catalyst (200mg, 17% 
(w/w)). The catalyst was filtered off and the solvent evaporated 
in vacuo. The residue was chromatographed on silica gel, using 
a gradient elution of petrol:ether (1:1) followed by 
dichloromethanermethanol (95:5) to give a colourless oil, which 

15 was azeotroped with toluene (20ml) then left at O'C overnight. 
After this time the oil had crystallized, and after trituration with 
petrol (60/80) the desired aniline (0.86g) was isolated as a white 
solid. iH NMR (360MHz, CDC1 3 ) 5 2.34 (3H, s), 2.55 (4H, t, J = 
5Hz), 3.18 (4H, t, J = 5Hz), 3.60 (2H, brs), 6.20 (1H, dd, J = 8 and 

20 2Hz), 6.25 (1H, t, J = 2Hz), 6.36 (1H, dd, J = 8 and 2Hz), 7.04 
(1H, t, J = 8Hz). MS (CI, NH 3 ) 192 (M+l). 
d) ^-r^ff.^.S- P ihY*™^ 

25 To a solution of the product of part, a) (0.62g) in methanol 

(30ml) was added 10% palladium on carbon (0.2g, 32% (w/w)). 
The mixture was hydrogenated at 40 psi for 2h. Further 10% 
palladium on carbon (O.lg, 16% . (w/w)) was added and the 
mixture hydrogenated at 40 psi for another Ih. The catalyst was 
then filtered off and washed with methanol. The solvent was 
evaporated in vacuo to give the amine (0.48g). 

To a solution of l-amino-3-(N-methyl-N'-piperazinyl) 
benzene (0.48g) in anhydrous tetrahydrofuran (30ml) cooled to 



30 
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0°C under an atmosphere of nitrogen was added triphosgene 
(0.25g). Triethylamine (1.0ml) was added dropwise. After 
stirring at 0°C for 30 min a solution of the amine (0.48g) in 
anhydrous tetrahydrofuran (10ml) was added dropwise. The 

5 mixture was stirred at 0°C for 5 min and then allowed to warm 
to ambient temperature and stirred for 10 min. The solvent was 
evaporated in vacuo and the residue partitioned between ethyl 
acetate (50ml) and water (50ml). The undissolved solid was 
collected by filtration and purified by chromatography on silica 

10 gel using 95:5:1, dichloromethanemethanohaqueous ammonia 
solution increasing the ratio to 90:10:1, to give the title 
compound (0.55g). Mp 160 e C (dec). »H NMR (360MHz, CDC1 3 ) 
8 0.95 (3H, d, J = 6.2Hz), 1.05-1.21 (1H, m), 1.28-1.37 (1H, m), 
1.46-1.62 (2H, m), 1.64-1.74 (1H, m), 2.45 (3H, s), 2.57-2.80 (6H, 

15 m), 3.25-3.35 (4H, m), 3.41 (3H, s), 3.47-3.60 (1H, m), 3.86-3.96 
(1H, m), 5.26 (1H, d, J = 7.8Hz), 6,52-6.58 (2H, m), 6.65 (1H, d, J 
= 7.9Hz), 6.98 (1H, brs), 7.11 (1H, t, J = 8.1Hz), 7.16-7.20 (1H, 
m), 7.21-7.33 (2H, m), 7.47-7.55 (2H, m). 
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EXAMPLE 97 A Tablets containi ng 1-2 5ma of comppunfl 









Amount 


jnq 




Compound of formula (I) 


1.0 


2.0 


25.0 


5 


Microcrystalline cellulose 


20.0 


20.0 


20.0 




Modified food corn starch 


20.0 


20.0 


20.0 




Lactose 


58.5 


57.5 


34.5 




Magnesium St ear ate 


0.5 


0.5 


0.5 


10 


^viwDT.p Q7R rp»v»i*i-c: containina 26-lOOins. 


of compound 






Amount 






Compound of formula (I) 


26.0 


50.0 


100.0 




Microcrystalline cellulose 


80.0 


80.0 


80.0 




Modified food com starch 


80.0 


80.0 


80.0 


15 


Lactose 


213.5 


189.5 


139.5 




Magnesium Stearate 


0.5 


0.5 


0.5 



The compound of formula (I), cellulose, lactose and a 
portion of the corn starch are mixed and granulated with 
10% corn starch paste. The resulting granulation is 
20 sieved, dried and blended with the remainder of the corn 
starch and the magnesium stearate. The resulting 
granulation is then compressed into tablets containing 
l.Omg, 2.0mg, 25.0mg, 26.0mg f 50.0mg and lOOmg of the 
active compound per tablet. 

25 

EXAMPLE 98 Parenter al, injection 

Amount mcr 

Compound of formula (I) 1 to 100 

Citric Acid Monohydrate 0.75 
30 Sodium Phosphate 4.5 
Sodium Chloride 9 
Water for Inj ctions to 1ml 

The sodium phosphate, citric acid monohydrate and sodium 
chl ride are diss lved in a portion of the water. The 
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compound of formula (I) is dissolved or suspended in the 
solution and made up to volume. 

EXAMPLE 99 Topical for-mulation 
5 Amount ma 

Compound of formula (I) 1-10 
Emulsifying Wax 30 
Liquid paraffin 20 
White Soft Paraffin to 100 

10 The white soft paraffin is heated until molten. The 

liquid paraffin and emulsifying wax are incorporated and 
stirred until dissolved. The compound of formula (I) is 
added and stirring continued until dispersed. The 
mixture is then cooled until solid. 



15 



BIOLOGICAL ACTIVITY 



The CCK-A and CCK-B antagonising activity of 
the compounds described herein was evaluated using the 

20 assays described in published European patent application 
no. 0514133. The method essentially involves determining 
the concentration of the test compound required to 
displace 50% of the specific 125 I-CCK from rat pancreas 
(CCK-A) or guinea pig brain (CCK-B) . The data in Table 1 

25 were obtained for compounds of the Examples. 



30 
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TABES I 

CCK RECEPTOR BINDING RESULTS 
IC 50 (nM) 



5 Compound " 5 I-CCK "=>I-CCK 

of Ex # Pancreas Brain 

1 724 14.8 

2 871 2.02 

3 544 H.6 
10 4 35 1.19 

5 (enantiomer A) 738 0.49 

5 (enantiomer B) 7.8 14.8 

6 235 10.9 

7 7.74 1.64 
15 8 (enantiomer A) 981 0.35 

8 (enantiomer B) 2.61 23.2 

9 8.97 0.21 

10 (enantiomer A) 421 0.76 
10 (enantiomer B) 0.42 12.6 

20 11 25.2 4.22 

12 2180 0.28 

13 496 1.53 

14 (enantiomer A) 3220 11-6 

14 (enantiomer B) 11.4 174 

25 15 (enantiomer A) 1902 3.47 

15 (enantiomer B) 163 75 

16 2650 19.1 

17 27.2 0.2 

18 (enantiomer A) 765 0.64 
30 20 (enantiomer A) 3294 1.52 

20 (enantiomer B) 40 44 

22 (enantiomer A) 3670 32.9 

24 (enantiomer A) 2250 0.927 

24 (enantiomer B) 46 50 
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26 


>3000 


n 97 

U . 4 




27 


15 


33 




28 (enantiomer A) 


239 


27 • o 




28 (enantiomer B) 


3.97 


281 


5 


30 


347 


0.36 




31 


20 


0 .53 




32 


>3000 


22 




33 


1604 


0.10 




34 


6.46 


26.7 


10 


35 


39.6 


0.82 




36 


1400 


0.32 




37 


9 


144 




38 


7.93 


0.71 




39 


4010 


0.17 


15 


40 


8.8 


36.3 




41 


>3000 


0. 37 




42 


80.4 


1.79 




43 


>3000 


48.3 




44 


70.2 


0.52 


20 


45 


>3000 


f\ A 
U . <k4 




46 


23.7 


20 • X 




47 


26.6 


i ni 




48 


2418 


J. • XX 




49 


9.65 


82 • V 


25 


50 


10 


3.9 




51 


28.5 


5.49 




52 


18.5 


0.25 




53 


3760 


0.18 




54 


8.4 


68 


30 


55 


>3000 


0.73 




56 


62 


47 




57 


12.3 


4.6 




58 


2260 


2.0 




59 


9.7 


144 
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60 186 2.56 

61 704 0.22 

62 I" 35.2 

63 304 1.36 
5 64 2065 0.22 

65 138 13-7 

66 83.6 0.79 

67 1999 0.10 

68 53.4 26.6 
10 69 469 2.82 

70 >3000 0.61 

71 145 86 

72 176 10.3 

73 >3000 1410 
15 74 192 7.3 

75 314 46.9 

76 760 3.12 

77 135 81.1 

78 891 4.5 
20 79 1700 13.4 

80 1135 32.4 

81 14.9 23.2 

82 815 0.47 

83 283 3.67 
25 84 >3000 1900 

85 >3000 785 

86 831 31.3 

87 0.87 509 

88 393 66 
30 89 0.26 653 

90 8.7 225 , 

93 101 348 

94 646 119 

95 11.6 161 
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96 



94.1 



148 
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CLAIMS t 

1. A compound of formula (I) , or a salt or 
5 prodrug thereof: 




(D 

wherein: 

R 1 represents H, Chalky 1 optionally 
substituted by one or more halo, C3-7cycloalkyl, 
cyclopropylmethyl , (CH 2 ) r imidazolyl , (CH2 ) r triazolyl , 
20 (CH 2 ) r tetrazolyl (where r is l r 2 or 3), CH 2 C0 2 R 1:L (where 
R 11 is C 1 - 4 alkyl) or CH 2 C0NR 6 R 7 (where R 6 and R 7 each 
independently represents H or C 1 - 4 allcyl f or R 6 and R 7 
together form a chain (CH 2 ) p where p is 4 or 5) ; 

R 2 represents NHR 12 or (CH 2 ) S R 13 where s is 0 f 

25 1 or 2; 

R 3 represents Cj-ealkyl, halo or NR 6 R 7 , where 
R 6 and R 7 are as previously defined; 

R 4 and R 5 each independently represents H, 
C 1 . 12 alkyl optionally substituted by NR 9 R 9f (where R 9 and 
30 R 9 1 are as previously defined) or an azacyclic or 

azabicyclic group, C 4 _9cycloalkyl optionally substituted 
by one or m re C 1 - 4 allcyl groups, c 4 -9cycloalkylC 1 « 4 alkyl 
optionally substituted in the cycloalkyl ring by one or 
more Ci_ 4 alkyl groups, optionally substituted aryl, 
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10 



15 



20 



optionally substituted arylCx-ealkyl or azacyclic or 
azabicyclic groups, or R 4 and R 5 together form the residue 
of an optionally substituted azacyclic or azabicyclic 

ring system; 

x is 0, l, 2 or 3; 

R 12 represents a phenyl or pyridyl group 
optionally substituted by one or more substituents 
selected from Cj-ealkyl, halo, hydroxy, C^alkoxy, 
(CH 2 ) q -tetrazolyl optionally substituted in the tetrazole 
ring by Cj-^alkyl, (CH 2 ) q -imidazolyl, (CH 2 ) q-triazolyl 
(where q is 0, 1, 2 or 3) , 5-hydroxy-4-pyrone, NR 6 R 7 , 
MR 9 COR 11 , NR 9 CONR 9 *R 11 (where R 9 and R 9 ' are each 
independently H or C 1 _ 4 allcyl and R 11 is as previously 
defined), CONR 6 R 7 (where R 6 and R 7 are as previously 
defined), SCUCi-ealkyI) , S0 2 (C^aHcyl) , trif luoromethyl , 
conhso 2 R 8 , so 2 NHCOR 8 (where R 8 is Ci-salkyl, optionally 
substituted aryl, 2 , 2-dif luorocyclopropane or 
trifluoromethyl) , S0 2 NHR 10 (where R 10 is a nitrogen 
containing heterocycle) , B(OH) 2 , (CH 2 ) q C0 2 H, where q is 
as previously defined; or 

R 12 represents a group 




30 



where X 1 represents CH or N; W represents CH 2 or NR 9 , 
where R 9 is as previously defined, and W 1 represents CH 2 , 
or W and W 1 each represent O; or 

R 12 represents phenyl substituted by a group 
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Z-(CH 2 ) y N 




10 



20 



25 



wherein X 2 is O, S or NR 9 , where R 9 is as previously 
defined? Z is a bond, 0 or S; m is 1, 2 or 3; n is 1, 2 
or 3; and y is 0, 1, 2 or 3; 

R 13 represents a group 




wherein R 14 represents H or Ca-galkyi; R 15 represents H, 
Cj-ealkyl, halo or NR 6 R 7 , where R 6 and R 7 are a 
previously defined; and the dotted line represents an 
optional covalent bond; 

with the proviso that, when NR 4 R 5 represents an 
unsubstituted azacyclic ring system, R 2 does not 
represent NHR 12 where R 12 is optionally substituted 
phenyl or 
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10 



2. A compound as claimed in claim 1 wherein 
R 1 represents c^aUcyl, C 3 - 7 cycloallcyl, 
cyclopropylmethyl, CH 2 C0 2 R 1:L or CH 2 CONR 6 R 7 ; R 2 represents 
NHR 12 where R 12 represents a phenyl group optionally 
substituted by one or more substituents selected from 
Ci-ealkyl, halo, hydroxy, C 1 - 4 alkoxy, (CH 2 ) q -tetrazolyl 
optionally substituted in the tetrazole ring by Ci_ 
4 al)cyl, (CH 2 ) q -imidazolyl, (CH 2 ) q -triazolyl, 5-hydroxy-4- 
pyrone, NR 6 R 7 , -NR'cOR 11 , NR 9 C0HR 9 'r 11 , CONR 6 R 7 , 
S0(C!- 6 alkyl), S0 2 (C 1 _ 6 alkyl), trif luoromethyl , 
CONHS0 2 R 8 , S0 2 NHCOR 8 , S0 2 NHR 10 , B(OH) 2 and (CH 2 ) t C0 2 H, 
where t is zero, 1 or 2; or 

R 12 represents a group 



20 




and NR 4 R 5 represents a group 




(CH 2 ) W 

wherein each R 16 independently represents Ci-ealkyl, 
Cx-ealkoxy, hydroxy, oxo, SR 11 , NR 6 R 7 , NR 9 C 3.4 alky 1R 17 , 



=NOR or 
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10 



15 



20 



0 



0 

/ 

(CH 2 ) 



2 I d 



where R 11 , 



R 6 , 



17 



R 7 and R 9 are as previously defined, R 
is halo or trifluoromethyl, and d is 2 or 3; v is 1, 2, 
3, 4, 5, 6, 7 or 8; and w is 4, 5, 6, 7, 8, 9, 10 or 11. 

3. A compound as claimed in claim 2 wherein 
R 12 represents a phenyl group optionally substituted by 
one or more substituents selected from C^aUcyl, halo, 
hydroxy, Ci- 4 alkoxy, <CH 2 )q-tetrazolyl optionally 
substituted in the tetrazole ring by Ci_4alkyl, 
(CH 2 )~- imidazolvl. (CH 5 ) „triazolyl, 5-hydroxy-4-pyrone, 
NR 



I 2 ) q -imidazolyl, (CH 2 ) q triazolyl, 5-1 
5 R 7 , NR^OR 11 , NR^OR^R 11 , C0NR 6 R 7 , 



so (chalky!) 



S0 2 (C 1 - 6 alkyl) , trifluoromethyl, C0HHS0 2 R 8 , S0 2 NHCOR 8 , 
S0 2 NHR 10 , B(OH) 2 and (CH 2 )tC0 2 H? or 
r 12 represents a group 




9. 



where W represents CH 2 or NR 

R 16 represents c^ealkyl, Cj-ealkoxy, hydroxy, 
oxo, SR 11 , NR 6 R 7 , NR 9 C 1 _ 4 alkylR 17 , =NOR 9 or OR 18 



OR 



,19 



30 where R 18 and R 19 each independently represent C 1 _ 4 alkyl 
or R 18 and R 19 together form a chain CH 2 CH 2 or CH 2 CH 2 CH 2 ; 
and v is 1. 
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4. A compound as claimed in claim 1 wherein 
R 1 represents H, C^aUcyl, c 3 _ 7 cycloalkyl, 
cyclopropylmethyl , ( CH 2 ) r* aidft « ol y 1 ' (CH 2 ) r***" 01 ^ » 
(CH 2 ) r tetrazolyl, CHzCOzR 11 or CH 2 C0NR 6 R 7 ? R 2 is NHR 12 
5 where R 12 represents a phenyl group optionally 

substituted by one or more substituents selected from 
C 1 . 6 alkyl, halo, hydroxy, C 1 _ 4 alkoxy, (CH 2 ) q-tetrazolyl 
optionally substituted in the tetrazole ring by 
C^alkyl, (CH 2 ) q -imidazolyl, (CH 2 ) q -triazolyl, 5- 
10 ~ hydroxy-4-pyrone f NR 6 R 7 , NR^OR 11 , NR 9 CONR 9 'r 11 , C0NR 6 R 7 , 
SO(C 1 _ 6 alkyl) , S0 2 (C 1 _ 6 alkyl) , trif luoromethyl , 
CONHS0 2 R 8 , S0 2 NHCOR 8 , S0 2 NHR 10 , B(OH) 2 and (CH 2 ) q C0 2 Hf or 
R 12 represents a group 




and R 4 and R 5 together form the residue of a bridged 
20 azabicyclic ring system. 

5. A compound as claimed in claim 4 wherein 
R 1 represents Cj-galkyl, C 3 _7cycloalkyl, 
cyclopropylmethyl, CH 2 C0 2 R 11 or CH 2 C0NR 6 R 7 ; and R 12 

25 represents a phenyl group optionally substituted by one 
or more substituents selected from Ci-^alkyl, halo, 
hydroxy, Ci- 4 alkoxy, (CH 2 ) q-tetrazolyl optionally 
substituted in the tetrazole ring by C^aUcyl, 
(CH 2 ) q -imidazolyl, (CH 2 ) q triazolyl, 5-hydroxy-4-pyrone, 

30 NR 6 R 7 , NR'CGR 11 , HR 9 COR 9, R 11 f CONR 6 R 7 , SOCCj-galkyl) , 
S0 2 (Ci-ealkyl) , trif luoromethyl, CONHS0 2 R 8 , S0 2 NHCOR 8 , 
S0 2 NHR 10 , B(OH) 2 and (CH 2 )tC0 2 H, where t is zero, l or 2; 
or 

R 12 represents a group 
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where W represents CH 2 or NR . 



10 



15 



20 



25 



30 



6. A compound as claimed in claim 1 wherein 
R 1 represents H, Chalky!, C 3 - 7 cycloalkyl, 
cyclopropylmethyl, CH2CO2R 11 or CH 2 CONR 6 R 7 ; R 12 
represents a phenyl group optionally substituted by one 
or more substituents selected from Cj_6alkyl, halo, 
hydroxy, C 1 _ 4 alkoxy, (CH 2 ) q -tetrazolyl optionally 
substituted in the tetrazole ring by C 1 _ 4 allcyl, 
(CH 2 ) q -imidazolyl, (CH 2 )q-triazolyl, 5-hydroxy-4-pyrone, 
NR 6 R 7 , NR^OR 11 , NR 9 CONR 9, R 11 , CONR 6 R 7 , SOCCi-fialkyl) , 
S0 2 (Ci-ealkyl) , trifluoromethyl, CONHS0 2 R 8 , S0 2 NHCOR 8 , 
S0 2 NHR 10 , B(0H) 2 and (CH 2 ) q C0 2 H; or 

R 12 represents a group 




and R 4 and R 5 are independently selected from H, Cj- 
12 alkyl, C 4 _ 9 cycloalkyl(CH2)k optionally substituted by 
one or more Ci- 4 alkyl groups, bridged C 6 _iobicycloallcyl , 
(CH 2 ) k R 20 (where R 20 is NR 6 R 7 as previously defined, or 
an azacyclic or azabicyclic group and k is 0, l, 2, 3 or 
4), optionally substituted aryl, and optionally 
substituted arylCi-galkyl . 



7. A compound as claimed in claim 6 wherein 
R 1 represents Ci- 6 alicyl, C 3 _7cycloalkyl, 
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cyclopropylmethyl, CH 2 C0 2 R n or CH 2 C0NR 6 R 7 ? and R 12 
represents a phenyl group optionally substituted by one 
or more substituents selected from Ci-galkyl, halo, 
hydroxy, C 1 - 4 alkoxy / (CH 2 ) q -tetrazolyl optionally 
5 substituted in the tetrazole ring by 03-4 alky 1, 

(CH 2 ) q -imidazolyl, (CH 2 ) q triazolyl, 5-hydroxy-4-pyrone, 
NR 6 R 7 , OT^COR 11 , mPctXR 9 '* 11 , CONR 6 R 7 , SO (Chalky!) , 
S0 2 (C 1 « 6 alkyl) , trifluoromethyl, CONHS0 2 R 8 , S0 2 NHCOR 8 , 
S0 2 NHR 10 , B(OH) 2 and (CH 2 ) t C0 2 H, where t is zero, 1 or 2; 
10 or 

R 12 represents a group 




where W represents CH 2 or NR 9 ; and R and R° are 
independently selected from H, Ci_i 2 alkyl, 
C4_ 9 cycloalkyl, optionally substituted aryl, optionally 
20 substituted arylC!_ 6 alkyl, and azacyclic and azabicyclic 
groups. 



8. A compound as claimed in claim 1 wherein 
R 1 represents C3_ 6 alkyl, C 3 - 7 cycloalkyl, 
25 cyclopropylmethyl, CH 2 C0 2 R 11 or CH 2 C0NR 6 R 7 ; R 2 represents 
NHR 12 where R 12 represents phenyl substituted by a group 



■(CH^ 2 ) m 



Z-(CH 2 ) y — N / 
\ 1 CH 



X 2 



(CH 2 )„ 
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and R 4 and R 5 each independently represents H, 
C 1 - 12 allcyl, c 4 - 9 cycloalkyl, optionally substituted aryl, 
optionally substituted arylCj-ealkyl or an azacyclic or 
azabicyclic group, or R 4 and R 5 together form the residue 
5 of an azacyclic or a bridged azabicyclic ring system. 

9. A compound as claimed in claim 1 wherein 
R 1 represents H, C^aUcyl, C 3 -7cycloalkyl, 
cydopropylmethyl, (CH 2 ) r imidazolyl, (CH 2 ) r triazolyl, 

10 (CH 2 ) r tetrazolyl, CH 2 C0 2 R n or CH 2 C0NR 6 R 7 ; R 2 represents 
NHR 12 where R 12 represents a pyridyl group optionally 
substituted by one or more substituents selected from 
Ci-salkyl, halo, hydroxy, Cj^alkoxy, (CH 2 ) q -tetrazolyl 
optionally substituted in the tetrazole ring by 

15 C 1 _ 4 alkyl, (CH 2 ) q -imidazolyl, (CH 2 ) q -triazolyl, 5- 

hydroxy-4-pyrone, NR 6 R 7 , NR^OR 11 , NR 9 CONR 9 'r 11 , CONR 6 R 7 , 
SOtCx-ealkyl) , S0 2 (C 1 _ 6 alkyl) , trif luoromethyl , 
CONHS0 2 R 8 , S0 2 NHCOR 8 , S0 2 NHR 10 , B(0H) 2 and (CH 2 ) q C0 2 H? or 
R 12 represents a group 




25 and R 4 and R 5 each independently represents H, 

C 1 _ 12 alkyl, C 4 _ 9 cycloalkyl optionally substituted by one 
or more Ci_ 4 alkyl groups, C 4 -9cycloalkylCi_ 4 alkyl, 
optionally substituted aryl, optionally substituted 
arylCi-ealkyl or an azacyclic or azabicyclic group, or R' 

30 and R 5 together form the residue of an optionally 

substituted azacyclic or a bridged azabicyclic ring 
system. 
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10. A compound as claimed in claim 1 wherein 
R 1 represents H, Ci^alkylr C 3 - 7 cycloalkyl, 
cyclopropylmethyl, (CH 2 ) r imidazolyl, (CH2)r triaaol y 1 » 
(CH 2 )r t etrazolyl, dfcOfcR 11 or CH 2 CONR 6 R 7 ; R 2 represents 

5 (CH 2 ) S R 13 '* and r4 and r5 together form the residue of an 
azacyclic or azabicyclic ring system. 

11. A compound as claimed in claim 1 wherein 
R 1 represents H, C^aUcyl, C 3 _ 7 cycloalkyl, 

10 cyclopropylmethyl, (CH 2 )r inida:Bol y 1 ' (CH 2) rt^iazolyl, 
(CH 2 ) r tetrazolyl, CH2C02R 11 or CH 2 C0NR 6 R 7 ; R 2 is NHR 12 
where R 12 represents a phenyl group optionally 
substituted by one or more substituents selected from 
Ci-6alkyl, halo, hydroxy, C 1 - 4 alkoxy, (CH 2 ) q -tetrazolyl 

15 optionally substituted in the tetrazole ring by 

C 1 _ 4 alkyl, (CH 2 ) q -imidazolyl, (CH 2 ) q -triazolyl, 5- 
hydroxy-4-pyrone, NR 6 R 7 , mr'cor 11 , NR 9 C0NR 9 V 1 , C0NR 6 R 7 , 
SO(C!_ 6 alkyl) , S0 2 (C 1 _ 6 alkyl) , trif luoromethyl , 
CONHS0 2 R 8 , S0 2 NHCOR 8 , S0 2 KHR 10 , B(OH) 2 and (CH 2 ) q C0 2 H; or 

20 R* 2 represents a group 




and R 4 and R 5 together form the residue of a fused or 
spiro azabicycic ring system. 

12. A compound as claimed in any preceeding 
30 claim wherein R 1 is Cj-galkyl. 



13. A compound as claimed in claim 1 wherein 
R 1 is Ci-galkyl substituted by one or more halo. 
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14. A compound as claimed in claim 1, claim 12 

or claim 13 wherein R 2 represents UHR and R 
represents phenyl substituted by one or two substituents 
selected from Chalky! , halo and trif loromethyl ; or R 12 
5 represents 




15. A compound as claimed in claim 1, claim 
12, claim 13 or claim 14 wherein R 4 and R 5 together form 
15 the residue of an azacyclic ring system substituted by 

one or more methyl groups, or R 4 and R 5 together form the 
residue of a bridged azabicyclic ring system. 



16. A compound as claimed in claim 1 selected 

20 from: 

N- [ 3 (R, S ) -2 , 3-dihydro-5- ( 1 , 4-dioxa-8-azaspiro [4.5] decan- 
8-yl) -2-oxo-l-propyl-lH-l , 4-benzodiazepin-3-yl ] -N « - [ 3- 
methylphenyl ] urea ; 

N-[3 (R, S) -2 , 3-dihydro-2-oxo-5- (4-oxopiperidin-l-yl) -2- 
25 oxo-l-propyl-lH-l,4-benzodiazepin-3-yl] N«-[3- 
methylphenyl ] urea ; 

N-[3 (R,S) -2 , 3-dihydro-2-oxo-l-propyl-5-(4-[l, 1, 1- 
trif luoroethylamine]piperidin-l-yl) -1H-1, 4 -benzodiazepine 
3 -y 1 ] N 1 - [ 3 -methy Ipheny 1 ] urea ; 
30 N- [3 (R, S) -2 , 3-dihydro-5- (4 , 4-dimethylpiperidin-l-yl) -1- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-Cindan-S- 
yl]ur a; 
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(-) -n-[2, 3-dihydro-5- (4 , 4-dimethylpiperidin-l-yl) -1- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl] N'-( indan-5- 
yljurea; 

(+) -N- [ 2 , 3-dihydro-5- (4 , 4-dimethylpiperidin-l-yl ) -1- 
5 methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] »'-[ indan-5- 
yl]urea; 

N-[3 (R,S) -2 , 3-dihydro-5- (cis-2 , 6-dimethylpiperidin-l-yl ) - 
1 -methyl -2 -oxo-lH-1 , 4-benzodiazepin-3-yl ] N • - [ 3- 

methy lpheny 1 ] urea ; 
10 N-[3 (R,s)-2,3-dihydro-l-methyl-5-(4-methylpiperidin-l- 

yl) -2-oxo-lH-l , 4-benzodiazepin-3-yl ] N • - [ 3-methyl 

phenyl] urea; 

(+) -N- [2, 3-dihydro-l-methyl-5- (4-methylpiperidin-l-yl) -2- 
oxo-lH-l,4-benzodiazepin-3-yl] N'-[3-methylphenyl)urea; 
15 ( r ) -N- [ 2 , 3 -dihydro-l-methyl-5- ( 4-methylpiperidin-l-yl ) -2- 
oxo-lH-1 , 4 -benzodiazepin-3-yl ] N • - [ 3 -methy lpheny 1 ] urea ; 
N- [ 3 (R, S) -2 , 3-dihydro-5- (4 , 4-dimethylpiperidin-l-yl ) -1- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N ' - [3-methyl 
phenyl] urea; 

20 (+) -N- [ 2 , 3-dihydro-5- (4 , 4-dimethylpiperidin-l-yl ) -1- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N « - [ 3-methyl 
phenyl] urea; 

(_) -N- [2,3 -dihydro-5- (4 , 4-dimethylpiperidin-l-yl) -1- 
methyl-2-oxo-lH-l, 4-benzodiazepin-3-yl] N « -[3-methyl 

25 phenyl] urea; 

N-[3 (R f S) -2 , 3-dihydro-5-(4-methoxypiperidin-l-yl) -1- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ) N 1 - [ 3-methyl 
phenyl] urea; 

(-) -n-[2, 3 -dihydro-l-methyl-5- (4-methylpiperidin-l-yl) -2- 
30 oxo-lH-l,4-benzodiazepin-3-yl) N'-[indan-5-yl]urea; 

N-[3 (R, S) -2 , 3 -dihydro-5- (cis-2 , 6-dimethylpiperidin-l-yl) - 
l-methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N 1 - [ indan-5- 
yl]urea; 
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(+) [ 2 , 3 -dihydro-5- (4-methoxypiperidin-l-yl) -1-methyl- 
2-oxo-lH-l , 4 -benzodiazepin-3-yl ] N 1 - [ 3 -methylphenyl ] urea ; 
(_)_ N _[2, 3 -dihydro-5- ( 4 -methoxypiperidin-l-yl ) -1-methyl- 
2 -oxo-lH-1 , 4 -benzodiazepin-3 -yl ] N 1 - 1 3 -methylphenyl ] urea ; 
5 (+) -N- [2, 3-dihydro-5- (cis-2 , 6-dimethylpiperidin-l-yl) -1- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N ■ - [ indan-5- 
yl]urea; 

(-) -N- [ 2 , 3 -dihydro-5- (cis-2 , 6-dimethylpiperidin-l-yl) -1- 
methyl-2-oxo-lH-l f 4-benzodiazepin-3-yl] N 1 - [ indan-5- 
10 yljurea; 

N-[3 (R,S) -2 , 3 -dihydro-5- (cis-2 , 6-dimethylmorpholin-4-yl) - 
1 -methyl -2 -oxo-lH-l , 4-benzodiazepin-3-yl ] N ■ - [ 3 -methyl 
phenyl] urea; 

N-[3 (R, S) -2 , 3 -dihydro-5- (4-methylpiperidin-l-yl) -2-oxo-l- 
15 propyl-lH-l,4-benzodiazepin-3-yl] N'-[3-iaethyl 
phenyl] urea; 

(+) -N- [ 2 , 3-dihydro-5- (4-methylpiperidin-l-yl) -2-oxo-l- 
propyl-lH-1, 4-benzodiazepiri-3-yl] N 1 -[3-methyl 
phenyl] urea; 

2o (-) -N- [2 , 3-dihydro-5- (4-methylpiperidin-l-yl) -2-oxo-l- 
propyl-lH-1 , 4-benzodiazepin-3-yl ] N 1 - [ 3 -methyl 
phenyl] urea; 

N-[3 (R,S) -2 , 3-dihydro-l-methyl-2-oxo-5-(4- 
trif luoromethylpiperidin-l-yl) -1H-1, 4-benzodiazepin-3-yl] 
25 N 1 - [ 3 -methy lpheny 1 ] urea ; 

(+) -N- [ 2 , 3-dihydro-l-methyl-2-oxo-5-(4- 

trif luoromethylpiperidin-l-yl) -1H-1, 4-benzodiazepin-3-yl] 
*> N 1 - [ 3 -methy lpheny 1 ] urea ; 

(-) -N-[2 , 3-dihydro-l-methyl-2-oxo-5-(4- 
30 trif luoromethylpiperidin-l-yl) -1H-1, 4-benzodiazepin-3-yl] 
N 1 - [ 3 -methy lpheny 1 ] urea ; 

N- [ 3 (R, S) -2 , 3 -dihydro-5- (2 , 2-dimethylpiperidin-l-yl) -1- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[3- 
methylph nyl]urea; 
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(+) -N- [ 2 , 3-dihydro-5- (2 , 2-dimethylpiperidin-l-yl) -1- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[3- 
methy Ipheny 1 ] urea ; 

(-)-N-[2, 3-dihydro-5- (2 , 2-dimethylpiperidin-l-yl) -1- 
5 methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[3- 
methylpheny 1 ] urea ; 

N-[3 (R f S) -2 , 3-dihydro-l-methyl-2-oxo-5- (cis-2 ,4,6- 
triBethylpiperidin-l-yl)-lH-l,4-benzodiazepin-3-yl] N'- 

[ 3 -methy Ipheny 1 ] urea ; 
10 ( +) -N- [2,3 -dihydro-l-methyl-2-oxo-5- (cis-2 ,4,6- 

trimethylpiperidin-l-yl) -1H-1 , 4-benzodiazepin-3-yl] N « - 
[ 3 -methy Ipheny 1 ] urea ; 

( - ) _n- [ 2 , 3-dihydro-l-methyl-2-oxo-5- ( cis-2 ,4,6- 
trimethylpiperidin-l-yl)-lH-l,4-benzodiazepin-3-yl] N 1 - 

15 [ 3 -methylpheny 1 ] urea ; 

N- [ 3 (R, S) -2 , 3-dihydro-5- (3 , 3-dimethylpiperidin-l-yl) -1- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N • - [ 3- 
methy Ipheny 1 ] urea ; 

(+) -N- [2 , 3-dihydro-5- (3 , 3-dimethylpiperidin-l-yl) -1- 
20 methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[3- 
methy Ipheny 1 ] urea ; 

(-) -N-[2 , 3-dihydro-5- (3 , 3-dimethylpiperidin-l-yl) -1- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N ' - [ 3- 
methy Ipheny 1 ] urea ; 
25 N- [ 3 (R, S) -2 , 3-dihydro-5- (4 , 4-dimethylpiperidin-l-yl) -2- 
oxo-1- (2 , 2 , 2-trif luoroethyl) -1H-1 , 4-benzodiazepin-3-yl ] 
N 1 - [ 3 -methylpheny 1 ] urea ; 

(+) -n-[2 , 3-dihydro-5- (4 , 4-dimethylpiperidin-l-yl) -2-oxo- 
1- ( 2 , 2 , 2-trif luoroethyl) -1H-1 , 4-benzodiazepin-3-yl] N ' - 
30 [3 -methylpheny 1 ] urea ; 

(-) -N-[2 , 3-dihydro-5- (4 , 4-dimethylpiperidin-l-yl) -2-oxo- 
1- ( 2 , 2 , 2-trif luoroethyl ) -1H-1 f 4-benzodiazepin-3-yl] N • - 
[ 3 -methylpheny 1 ] urea ; 
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N- [ 3 (R, S ) -2 , 3-dihydro-5- (4 , 4-dimethylpiperidin-l-yl) -1- 
ethyl-2-oxo-lH-l, 4-benzodiazepin-3-yl] N'-[3- 
methy lpheny 1 ] urea ; 

( -) -N- [ 2 , 3-dihydro-5- (4 , 4-dimethylpiperidin-l-yl) -1- 
5 e thyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[3- 

methy lpheny 1 ] urea ; 
' N- [ 3 (R, S ) -5- ( 3 -azabicyclo [3.2.2] nonan-3 -y 1 ) -2 , 3 -dihydro- 
l-methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N » - [ 3- 
methy lpheny 1 ] urea ; 
10 N- [ 3 (R, S) -2 , 3-dihydro-5- ( (IS , 4S) -5-methyl-2 , 5- 

diazabicyclo[2.2.1]heptan-2-yl]-2-oxo-l-propyl-lH-l,4- 

benzodiazepin-3-yl ] N*-[ 3-methylphenyl]urea ; 

( _) _ N _ 1 5- ( 3-azabicyclo [3.2. 2 ]nonan-3-yl) -2 , 3 -dihydro-1- 

methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N -[3- 

15 methylphenyl]urea; 

(+) - N -[ 5- (3 -azabicyclo[ 3 .2 . 2 ]nonan-3-yl) -2 , 3-dihydro-l- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N -[3- 
methy lpheny 1 ] urea ; 

N- [ 3 (R, S ) -5- ( 3 -azabicyclo [3.2.2] nonan-3-yl ) -2 , 3 -dihydro- 
20 i-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N«-[3- 
f luorophenyl ] urea ; 

( -) _ N _ [ 5 - (3-azabicyclo [3.2.2] nonan-3-yl) -2 , 3-dihydro-l- 
nethyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[3- 

f luorophenyl ] urea ; 
25 (+) -N- [ 5- ( 3-azabicyclo [3.2.2] nonan-3-yl) -2 , 3-dihydro-l- 
methyl-2-oxo-lH-l, 4-benzodiazepin-3-yl] N«-[3- 
f luorophenyl ] urea ; 

N- [ 3 (R, S) -5- ( 3-azabicyclo [ 3 . 2 . 1] octan-3-yl) -2 , 3-dihydro- 
1 -methyl -2 -oxo-lH-1 , 4-benzodiazepin-3-yl ] N • - [ 3- 

30 methylphenyl]urea; 

( _) « N _ [ 5 - (3-azabicyclo [3.2 . 1] octan-3-yl) -2 , 3-dihydro-l- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl] N • - [ 3- 
methylpheny 1 ] urea ; 
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(+)-N-[5- ( 3-azabicyclo [3.2-1] octan-3-yl) -2 , 3-dihydro-l- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N ■ - [ 3- 
methylphenyl ] urea ; 

(-) -n- [ 5- (3-azabicyclo [3.2.2] nonan-3 -yl ) -2 , 3-dihydro-l- 
5 methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N«-[5- 
indanyljurea? 

N- [ 3 (R , S ) -5- ( 3-azabicyclo [3.2.2] nonan-3 -yl ) -2 , 3 -dihydro- 

l-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N 1 [3- 

trifluoromethy lpheny 1 ] urea ; 
10 N- [ 3 (R, S ) -2 , 3-dihydro-5- ( 8-methyl-3 f 8- 

diazabicyclo[3 . 2 . 1] octan-3-yl) -2-oxo-l-propyl-lH-l, 4- 

benzodiazepin-3 -yl ] N 1 - [ 3 -methylphenyl ] urea ; 

N- [ 3 (R , S ) -5- ( 3 -azabicyclo [3.2.2] nonan-3 -yl ) -2 , 3 -dihydro- 

l-methyl-2-oxo-lH-l r 4-benzodiazepin-3-yl] N»-[3-fluoro-4- 
15 xnethylphenyl ] urea ; 

(-) -N- [ 5- (3-azabicyclo [3.2.2] nonan-3-yl ) -2 , 3-dihydro-l- 

methyl-2-oxo-lH-l f 4-benzodiazepin-3-yl ] N 1 - [ 3-f luoro-4- 

methy lpheny 1 ] urea ; 

(+) -N- [ 5- (3-azabicyclo [3.2.2] nonan-3 -yl) -2 , 3-dihydro-l- 
20 methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N"-[3-f luoro-4- 
methy lpheny 1 ] urea ; 

N- [ 3 ( R , S ) -5- ( 3 -azabicyclo [3.2.2] nonan-3 -yl ) -2 , 3 -dihydro- 
l-methyl-2-oxo-lH-l f 4-benzodiazepin-3-yl ] N 1 - [ 3- 
iodopheny 1 ] urea ; 
25 (-) -N- [ 5- (3-azabicyclo [3.2.2] nonan-3-yl ) -2 f 3-dihydro-l- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N 1 - [ 3- 
iodopheny 1 ] urea ; 

(+) -N- [ 5- ( 3 -azabicyclo [3.2.2] nonan-3-yl ) -2 f 3-dihydro-l- f 
methyl -2-oxo-lH-l , 4-benzodiazepin-3-yl ] N 1 - [ 3- 
3 0 iodophenyl ] urea ; 

N- [ 3 (R , S ) -5- ( 3 -azabicyclo [3.2.2] nonan-3 -yl ) -2 , 3 -dihydro- 
l-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N 1 - 
[ phenyl] urea; 
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N-[3 (R*S) -5- ( 2-azabicyclo [2.2.2] octan-2-yl ) -2 , 3 -dihydro- 
l-methyl-2-oxo-lH-l, 4-benzodiazepin-3-yl] N'-[3- 
methylpheny 1 ] urea ; 

N- [ 3 (R, S ) -5- ( 3-azabicyclo [3.2.2] nonan-3 -yl ) -2 , 3-dihydro- 
5 l-methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N ■ - [ 4-f luoro-3- 
methy Ipheny 1 ] urea ; 

(-) -n- [ 5- ( 3 -azabicyclo [3.2.2] nonan-3-yl ) -2 , 3 -dihydro-1- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N • - [ 4-f luoro-3- 

methy Ipheny 1 ] urea ; 
10 (+ ) - N - [ 5 - (3-azabicyclo [3.2.2] nonan-3-yl ) -2 , 3 -dihydro-1- 
methyl-2-oxo-lH-l, 4-benzodiazepin-3-yl] N'-[4-fluoro-3- 
methylpheny 1 ] urea ; 

(-) -N- [ 5- (3-azabicyclo [3.2.2] nonan-3-yl) -2 , 3-dihydro-l- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N«-[3- 
15 trif luoromethylpheny 1 ] urea ; 

( + ) -N- [ 5- (3-azabicyclo [3.2.2] nonan-3-yl) -2 , 3-dihydro-l- 
methy 1-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N 1 - [ 3- 
trif luoromethylphenyl ] urea ; 

N-[3 (R, S) -2 , 3-dihydro-l-methyl-5- (cis-octahydroisoindol- 
20 2-yl)-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[3- 
methy Ipheny 1 ] urea ? 

(-) -N- [2 , 3-dihydro-l-methyl-5- (cis-octahydroisoindol-2- 
yl)-2-oxo-lH-l,4-benzodiazepin-3-yl] N f -[3- 

methy Ipheny 1 ] urea ; 
25 (+) -n-[2 , 3-dihydro-l-methyl-5- (cis-octahydroisoindol-2- 
yl) -2-oxo-lH-l , 4-benzodiazepin-3-yl ] N 1 - [ 3- 
methy Ipheny 1 ] urea ; 

N-[3 (R,S) -5- (N-cyclohexyl-N-methylamino) -2 , 3-dihydro-2- 
oxo-l-propyl-lH-1, 4-benzodiazepin-3-yl] N 1 - [ 3- 

3 0 methy Ipheny 1 ] urea ; 

(-) -5- (N-cyclohexyl-N-methylamino) -2 , 3-dihydro-2-oxo-l- 
propyl-lH-1 , 4-benzodiazepin-3-yl N » - [ 3 -methy Ipheny 1 ] urea ; 
(+) _ 5 - (N-cyclohexyl-N-methylamino) -2 , 3-dihydro-2-oxo-l- 
propyl-lH-l,4-benzodiazepin-3-yl N'-[3-methy Ipheny 1] urea; 
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N- [ 3 (R, S ) -5- (N-cyclohexyl-N-methylamino) -2 , 3-dihydro-l- 
methyl-2-oxo-lH-l, 4-benzodiazepin-3-yl] N'-[3- 
methylpheny 1 ] urea ; 

(-) -5- (N-cyclohexyl-N-methylamino) -2 , 3 -dihydr o-2 -oxo-1- 
5 methyl-lH-l,4-benzodiazepin-3-yl N'-[3-methylphenyl]urea; 

(+) -5- (N-cyclohexyl-N-methylamino) -2 , 3-dihydro-2-oxo-l- 
methyl-lH-l , 4-benzodiazepin-3-yl N ' - [ 3-methylphenyl ] urea ; 
N-[3 (R f S) -5- (N-cycloheptyl-N-methylamino) -2 , 3 -dihydro-1- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[3- 

10 methylphenyl]urea; 

(_) _5- (N-cycloheptyl-N-methylamino) -2 , 3-dihydro-l-methyl- 
2-oxo-lH-l , 4-benzodiazepin-3-yl N • - [ 3-methylphenyl] urea ; 
(+) -5_ (N-cycloheptyl-N-methylamino) -2 , 3-dihydro-l-methyl- 
2-oxo-lH-l, 4-benzodiazepin-3-yl N«-[ 3-methylphenyl) urea; 

15 N-[3 (R,S) -5- (N-cycloheptyl-N-methylamino) -2, 3 -dihydro-1- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3 -yl ] N » - [ 5- 
indanyl]urea; 

(-) -5- (N-cycloheptyl-N-methylamino) -2 , 3-dihydro-l-methyl- 
2-oxo-lH-l, 4-benzodiazepin-3-yl N«-[5-indanyl]urea; 

20 (+) -5- (N-cycloheptyl-N-methylamino) -2 , 3-dihydro-l-methyl- 
2-oxo-lH-l, 4-benzodiazepin-3-yl N'-[5-indanyl)urea; 
N-[3 (R,S) -5- (N-benzyl-N-methylamino) -2 , 3-dihydro-l- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl] N ' -(3- 
methy lpheny 1 ] urea ; 

25 N-[3(R,S)-5-(N-(4-N-methylpiperidinyl)-N-methylamino)- 

2 , 3-dihydro-l-methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl] N • - 
[ 3-methylphenyl ] urea ; 

N-[ 3 (R, S) -5- (N-cyclohexylmethyl-N-methylamino) -2,3- 
dihydro-2-oxo-l-propyl-lH-l , 4-benzodiazepin-3-yl ] N ' - [ 3- 
3 0 methy lpheny 1 ] urea ; 

N[ 3 (R, S ) -5- (N , N-di-n-propylamino) -2 , 3-dihydro-l-methyl-2- 
oxo-lH-1 , 4-benzodiazepin-3-yl ] N • - [ 3-methylphenyl ) urea ; 
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N- [ 3 (R # S) -5- (N- (N-cyclopentyl-N-ethylamino) -2 , 3-dihydro- 
l-methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N ■ - [ 3- 
xnethylphenyl ] urea ; 

N-[3 (R, S) -5- (N- ( 4 f 4 -dimethyl cyclohexyl) -N-methyl amino) - 
5 2 , 3-dihydro-l-nethyl-2-oxo-lH-l # 4-benzodiazepin-3-yl] N 1 - 
[ 3 -methy lpheny 1 ] urea ? 

N- [ 3 (R, S) -5- (N-cyclohexyl-N-ethylamino) -2 , 3-dihydro-l- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N 1 - [ 3- 

methylpheny 1 ] urea ; 
10 N-[3 (R, S) -5- (N-cyclohexyl-N-propylamino) -2 , 3-dihydro-l- 
methyl-2-oxo-lH-l, 4-benzodiazepin-3-yl] N'-[3- 
methy lpheny 1 ] urea ; 

N-[3 (R, S) -5- (N-benzyl-N-cyclohexylamino) -2 , 3-dihydro-l- 
methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N f -t3- 
15 methylphenyl]urea; 

N-[3 (R, S) -5- (N-cyclohexylamino) -2 , 3-dihydro-l-methyl-2- 
oxo-lH-1 , 4 -benzodiazepin-3-yl ] N ■ - [ 3-methylphenyl ] urea ; 
N- [ 3 (R, S) -5- (N-cyclohexyl-N-methylamino) -2 , 3-dihydro-l- 
methyl-2-oxo-lH-l , 4-benzodiazepin-3 -yl ] N'-[5- 

2 0 indany 1 ] urea ; 

N-[3 (R f S)-5-(N-cyclooctyl-N-methylamino) -2, 3-dihydro-l- 

methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] N'-[3- 

methy lpheny 1 ] urea ; 

N- [ 3 (R, S ) -2 , 3-dihydro-5- (2-(N,N- 
25 dimethylamino) ethylamino) -l-methyl-2-oxo-lH-l , 4- 

benzodiazepin-3 -yl ] N'-[ 3-methylphenyl ] urea ; 

N- [ 3 ( R, S ) -2 , 3 -dihydro-5- (N- ( 2-N-morpholinoethyl ) -N- 
> methylamino) -l-methyl-2-oxo-lH-l, 4-benzodiazepin-3-yl] 

N 1 - [ 3 -methy lpheny 1 ] urea ; 
* 30 N-[3 (R f S) -5- ( (N-cycloheptyl) -N-methylamino) -2 , 3-dihydro- 

l-methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl ] N ' - [ 3 - ( 5- 

methylpyridine) ]urea; 
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3 (R,S) -N- (5- (3-azabicyclo[3 .2. 2]nonan-3-yl) -2 , 3-dihydro- 

1- methyl-2-oxo-lH-l , 4-benzodiazepin-3-yl) -iH-indole-2- 
carboxamide; 

(_) -N-(5-(3-azabicyclo[3 . 2 . 2]nonan-3-yl) -2 , 3-dihydro-l- 
5 methyl-2-oxo-lH-l , 4 -benzodiazepin-3-yl ) -lH-indole-2- 
carboxamide; 

(+) _ N _ (5 _ ( 3-azabicyclo [3.2.2] nonan-3-y 1 ) -2 , 3 -dihydro-1- 
methyl-2-oxo-lH-l, 4-benzodiazepin-3-yl) -lH-indole-2- 
carboxamide; 

10 3 (R,S)-N-(2,3-dihydro-5-(homopiperidin-l-yl)-l-(2- 

methylpropyl) -2-oxo-lH-l, 4-benzodiazepin-3-yl) -lH-indole- 

2 - carboxamide ; 



( - j -N- (2 , 3-dihydro-5- (homopiperidin-l-yl) -1- (2- 
methylpropyl) -2-oxo-lH-l, 4-benzodiazepin-3-yl) -lH-indole- 

15 2 -carboxamide ; 

(+) -N- (2 , 3-dihydro-5- (homopiperidin-l-yl) -1- (2- 
methylpropyl ) -2-oxo-lH-l , 4-benzodiazepin-3-yl) -lH-indole- 

2 - carboxamide ; 

3 (R,S) -N- (2 , 3-dihydro-5- (homopiperidin-l-yl) -1- (2- 
20 methylpropyl) -2-oxo-lH-l, 4-benzodiazepin-3-yl) - (2S) - 
indoline-2-carboxamide ; 

3 (R,S)-N-(2, 3-dihydro-5- (homopiperidin-l-yl ) -l- ( 2- 
methylpropyl) -2-oxo-lH-l, 4-benzodiazepin-3-yl) - 1H -indole - 

3- acetamide; 

25 3 (R f S) -N- (2 , 3-dihydro-5- (4-methylpiperidin-l-yl) -1- (2- 

methylpropyl) -2-oxo-lH-l, 4-benzodiazepin-3-yl) -lH-indole- 
2 -carboxamide ; 

N-[3 (R,S) -2 , 3-dihydro-l-methyl-5- (4-methylpiperidin-l- 
yl) -2-oxo-lH-l , 4-benzodiazepin-3-yl] N • - [3- (N-methyl-N • - 
30 piperazinyl) phenyl] urea; 

and salts and prodrugs thereof. 



17. A compound as claimed in any pr ceding 
claim for use in therapy. 
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18. A process for the preparation of a 
compound as claimed in claim 1, which process comprise 
(A) reacting an intermediate of formula (II) 
5 with a compound of formula (III) 




(II) ('") 



wherein R 1 , R 3 , R 4 , R 5 , * 12 and x are as defined for 
formula (I) , one of R 30 and R 31 represents NH 2 and the 
other of R 30 and R 31 represents -N=O=0? or 

(B) reacting an intermediate of formula (II) 
20 wherein R 30 is NH 2 with a compound of formula 

H0C(=0) (CH 2 ) S R 13 » wherein R 13 and s are as defined for 
formula (I) , in the presence of a base and a coupling 
reagent; 

and optionally converting the compound of formula (I) 
25 obtained to a salt or prodrug thereof. 

19. A pharmaceutical composition comprising a 
compound as claimed in any one of claims 1 to 16 in 
association with a pharmaceutically acceptable carrier. 

30 

20. The use of a compound as claimed in any 
one of claims 1 to 16 for the manufacture of a medicament 
for the treatment of a physiological disorder involving 
CCK and/ or gastrin. 
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21 • The use of a compound as claimed in any 
one of claims 1 to 16 for the manufacture of a medicament 
for the treatment of panic, anxiety or pain* 

5 

22. A process for preparing a composition as 
claimed in claim 19 which process comprises bringing a 
compound as claimed in any of claims 1 to 16 into 
association with a pharmaceutical^ acceptable carrier or 

10 excipient. 

23. A method for the treatment or prevention 
of a physiological disorder involving CCK and/or gastrin, 
which method comprises administration to a patient in 

15 need thereof of a CCK and/or gastrin reducing amount of a 
compound according to claim 1* 

24. A method as claimed in claim 23 for the 
treatment or prevention of anxiety. 



20 



25. A method as claimed in claim 23 for the 
treatment or prevention of panic. 



26. A method as claimed in claim 23 for the 
25 treatment or prevention of pain. 
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